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ton writa is^wa i wm -g® aRa^n%t toa cniancani to at'Rienaeas $^aa « 
a^jto top to aream war acaiwa ^pito wt% i wtat wie^Ra « yj^umsm cwsam cn*r a^m 
war totto w*sffi$s cant « aataata af^f tom aminj amt arnto tom w to i 4si®t 
a mto ^®en wto tom catto wr « w©t >i"sa>iito aa^^a?^® amtn ^ito W®n tom cntm 
to estate 4 *roa tom ^ewan ^hi^w<i 4$ atom toa to tottop caena totato, 
atatto, am^to « atom® ’fs^to cafro w « cntm atnto to cants amto tom w 
tow torn 

wtot tof^-^oio 4a w 'Q (5^‘ijw aiaea caea atoito w arnito *roa toma i 
atoito 4t tomea writa wtto, w, ^enat « aaan%t mtom atona atom mm, cat atea 
tottom wf, cant's smn wot'stof toanmftomn amtTOmi ^Hto 

^^nearn caen ^ to ttoia « ^tot cwsat, asm c^sat, to-aitot-a^fa cam , 

cnaeaaeatn, a^tocFsat 4a?. n^-to-cntm « aift-t^n fatoen anm afft aaafRteatn wtaa amrn 
csto amt tocs, i 4asf& toRaams '©nto *ftena wrt #aeaa ato to town aentn « 

fefwGM aRnicnma 4n nan amwamea tottom anm to cwtnm csto amt tocsi 

a^ta 4t tonrom wieniea* ato tocs at*nto ^roa am ann nftrfssn i ^ nftj^v©^ annea 
tottom atn<ti, atot « ntooteas aesn town amt tocs; i nftj^®<p*icniii tot ftotwr 

« tow cro totto ^jwato atom ton atneaa top totamea ^ cm^mt tocs i afftffr 
nnrtena ’ito toaan ^ to tot% ^toaj 'sneaa tto® ana amt toc^ ^ tom Raw , ^r%t 
a?f « '5RTHJ a?f wirr to ^nmRms ^pto amr^roi 

R'ojvsi?) ^ cac^t a^% toic*m <m ^^om ^ ^m Rtm am<toR « wn^sim wto i 
amtoro, fto«Rt-tosR, csrji^toH , R^tom, fmtom, iiwitoH to? atototm? 

« TOatto a^® amid mm i ^ to^tmtw rircr meat atotom ai^to^ aa?n amt 
w i ^ ai^a*®<pfi5 awtm Rimm? maatm m?ato fa% ato ricto atototma ^®tto 
to’ica! ana? amt i atatatH fato ^toma mtatw totfim am^tto ^ *mt 

w i ai^rom toaa^ totto «toc® ^ toa a*ac^ ^me caR ^rtaft fps ^atto 
amca i arntma cro ^cac^ at^rt ^aiobfa a^ ato aRRf% i 

^atot a^ocam ^to « a^mcas mmm cam atoito tomma 'mcro ai^^alU ato mm i 
tomm ^aa ^a^ amtaito atot ^ 4a tore® ai^j^a ato aa i R"a % catto ^anaa « lit 
atocaa at wt asmm « atoi#t to afctp^to <$05^ amt TOm- am atoro alto 
a^aR a??amca arsatatca i 

afctto 5 ^ ^r. ammr, totoa, a^at asfifa aaaa, afaat#t « aamam anew amt wmstowtea 
caat w ?|r toe^a ^teaa aaiaR wn amft i at^to^ tottom wtalto aft w a^itto awt 
tato amea aea wtat a# i 
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cste'sitft's aforta 

PHYSICAL QUANTITIES AND MEASUREMENT 



| I '8IMPW taafta aftfi> ^1OT ftwH 'avatsllv&'SlM fljf&S i csiora CflCT* 

’ft W JllfllRw $$\AW\> , CTI’H^’TO incw cUPlFfe*lH ^ «HR**ltiM Wl I ftsH *Haa 

®fls*iw 'S ■qffatjj ft cam. ^nam-'Sim Il|^ ^pl— *3l^jaj I R»"}p Retlwu ^ m < pRc*i 

aifW^la 'sr» 1 f*te fo«l^a *rt*Rls *r*t ftafa 'sitac-w «n$ 'sm w tfta ^ i ^ 

^WrtCJI 'SItSRIt OT$ C^CT* ’ft ^GI 0S|'5R«lMd Rrla 'TOI aa$R«IWfl 

<i wwft* -^hm -jjt*nCT ea$ *m ftwftvKdi<.i ft?st%aa ^ptOTfl ?iw att&a 'qtom wa i 


^micaa EhhFh #ap? am aftffc a*iOTa ^rw mra-cswa <jtawl^ mf&® i ^ Tna-<siwa famUit* ^n 
afoita i aat^iicHu am aSHcaS ftf^ aiPr afNa toc® ^a i ^ m«ntnr «jmai afNa, aRnicaa 

iipFwa ' 3 d"'5^if^ < p aW'i , HftnitHu <j"ii] 'q tijOTT "apmm ^tcamat ama i ] 


*n^ dCT mt^rai- 

i. aatfR«iMH af?ta?i « d»jR*M ^jwjt toot ama i 

«. c®ta aift [ an ^ ifpppfm ] aatfR^iwa ^r anart toot ama i 
8 . 

<t. t»ilR<p dlf*l 'Q ®r *9 fllPn ai 4 s*j sjNiI apse's aisa l 

i is. aRviltaa 4** ajwji toot ama i 

a. atPia aimt R?na apse's ama i 

v. <£& cto isa^fc*!* ’tpivsa 1 « iBaflpivacTO R?na toot ama i 
j». aRstar, aSto ajasm tos aaKfRMwa amat «smim^OT aw toot ama i 

io. ^jp#© wr col'oaiPi aftata toot ama i 
». aRatca aarfmt, amrn awm <#ia ajwt toot ama i 

h. ^iPMi^aiPo <mw w c^pa « , 5fm^ am i 

yo. t»iHPhH ?*^j, «ii, « mm^ ^ W i 




Physics 

Rttiwn ot ’Wi ’Rtf « *1% to «rtCTi5*n w ^?r , wict toit ^?r ’RtfRssR i ’NviR'&siwd ^ 
to ~sm v tfw ,j H J ’iftaR « Rcsrcrt ^ieto ^n^sr « ®nvifljH 

*iRmi*M'b®im ^r 3^H ^at 1 

’NtfR«lM4 ’iR’El 

R'SelWfl t>lR<flR TO *RtfR53H | MltfRtiBH R*IC-W <£($$ (tftfefts *M <?RHt < s $ 3)1&*|mi$ 
R*lt«m ^HJHT Rfe Ms toc^ 1 ^ *rera*l%«T ^ ’RtfR'telWd 

^®r ^t ^ urai^r ^ <rc^ <2%m sm Rssimji R*^a 4*iftR 

4jt4l*H M ll>(fl <* ICT ^ TO RRkrI RssR, c«rj|1fcffi*«H «W ’JJ TO ^JjR^H, ^1<R'SsH 

cro* ^to »i wiR'SsH ?tfsr ’RtfR'Ssiwji *N^ « TO*nfrsr sff® <rc<^m toes 1 ’ifo ’tfa* ^R*ri?i 

, 5rt ’NtfR'fcHw ^rmt swiro Rc*jitf nw»|PiiOT to® *ttR = (i) «*iR*h (*) « 

Wll&R'fcH (©) ‘I'HR'SsH (8) «llWl4R«iH (ff) ®tf^a (fc) W^TR 'RtfR'SsH (*\) 

wmR* (v) Ris^iu ’RtfR'SsM (s>) ctot^r <RtfR53R (io) S&nflR* $®#? 1 

’HtfR'MlMd <$vR4I*I 

®lRlTOP 7p5]®T ftfclMU WI I R'SalWfJ 4$ «BW(V0«1 C*ITO TOES fwt%^ 'SffPHs < 1 !^, i|Ht 
®nR^'Q^sl^ri R'WiWfi ctictt wt% ^T (fe* %rf <r$ i Rselwa ^f®, «^oHw 
tflfar TO Sl«ljWM I SII51H4H <? ICT^ twt%f R'&IWj] \SjjTO TOtH CTO ^li>W I W 4$ 
®REESR ’RtfR^CH* «I#J ^T IP 05 $ T TO* 1 cmfrr fc*8-«*) ^r^rfw 

®R*OSl% w R*01® I f®R MlK^lWil cfr*W *tf -M"1t4e «rHC'oH I R*«IE*M $I&A|M 
(1SP&3$ <f^-8s>s) *ri% ^wi R% *jiRIfe*fcwiTsi?i'Q 4“i»iw^iQBr^*i3r^isr^iw«if^ 
**nt toiH wme® toft ~so$m 1 <^iw ^ihw- i <<i « ^#s ct c^»r ^®t 
«ii»ri«iii"M ^5#^ wr 1 

TftffSfas (^nfl^m S'bo-vsSo) « 0v\ OT ^R'olSrJ | ^ ifljf 

^ t ^ e tt^n ? T ^rHm ^tg 1 

R^lR ^rtRsRRrf R'olWfl ^ « T5?m RvjferVs ^ 3 ^ ^*Bf Rs?n%T 

^ar ^ *i^?r c®wm IMw to i RjR <?ti% ^twj ^rc% ^Ri 

®rt^ «RW (TFtrore erhcvo-i l 

'SIlWPlf'&MU *Br ‘ivol^l^h tWlR^s «||R«k^|jj -sp^ 5lf^o K®T I S|^o*lW 

^®MlC*t ^"|lf|<M ^6R I 1|$Gn% ^5M ^«rHUl^H « ^p|5f 

warn ^iw?[ «nat Rm»fw aw ^scsrfWr 1 ^n^r R^h, *iFte, cerjiR>Rnji , ^irr « f^Rs^t 

R'telW'S Rc«m %TO I <sft «|ki|<R«a|c>M ^ 'STRRl^ CTO t^PT WT ^IPr 



(b®fr-Jo\8b) RRl^TOTO (b'Wf-iovsb-) RR WH toR ®W«l*lr I liCTft (i*S -iffi) *Q TO7R7 
aflffa tot%l TOWH WWIMI R*$ OTTO ^RT CfrR tof TOTO* Rftl ’tlTO I TO TO®R 4$ 
TOTO toltol TO?H RR* RTO R*$ OTOT* TOtOTR CTO*I TO!»ll TOT RIRt TORt <>$OT> OTTO© 11$ I 

toA to& to <#ro to* <rcrr TOto tosjr TOWft to tot i to-to^ (b-^-s^) 
a^to ttoR *i“i (.4 rr# RRRtostfSitot <rc«r i r$ r$cr $irr hgri to i r&iim 
^ t% TOR* otci r$ RliTORR TOICR7 TO^Rf^ ^fR^I 

RWR CRRH (i*i8-i^8) toR RftojRR* twlto TOlto Sftffll TO Rff© *toTO <3 RSTTORR 
TO7OT$ tolWR RR TOT TO1$ RRt I PHBHlC<t1 RT Wp (i8<?Vi<?ik) ROTCRl TO«R pRto* 
*11 f*R ^5t *l<C<m RTO &lVj?|erl4)OTR RR# RffSR £TO 4«toH I to ^JTO RR^BR fitoft RJRG 

<wtol >i"1t<£ TO %WU «H % i wi to to TOIR 6 ! tor wig « ^siro R^Rtfa TOR 

3=71 

irtoa -AM a to rriTOq to toto to R7RG wtor TO<to# ^‘f rscrr i toic-w 

TO1TO TOT TOtTO RfCTO I TO tofltf (i<f8o-ibov5) ^ to to>to RCRTO <3 ^ 

alllC'M TOT fitoR%T ^CR TOR I TOtR itoROTR 'RttoTO R5CRR Wl^t% C^*T (iffbS-i'M?b) I 
3l$OTR (W'b-i'bbff) OTW^Ifl to ’ttolRTt R^CRR, Rf®R Rlftor^ C#«fOTR toll RR*. TOlR 
W35| $«|RR RS^H | RR|1 ^ (i'beff-iSo«) RRtTO t^ltoll’R 5 RCRR 'StRR’TO <PCjH I 

TO IflCRR CRR TOR BR7 iftol-^TOl FRR RRlI RCRR I TO (ibo*- 

ibb-fc)) TOL w ^sntoR TOSH I (RRR (ib88-iSio) <4Rf& SR't «toTO TOS 

'ROTR OT» t ’if^TM TO^, toj TO WTRto tol%TO OT*^ t^R 4t5l-lA <R ^5rn?fR OT»f «TO OT^ 

^© •nor i 

crontom <r to*it ctorr toto ^rr^ 

«HPHTO R'Rt CRT trol^ ^C3R RRtCRT I TOCT33T ^T 1%% ^Rt, $5^5 ^SRsR 

*fto© ^gRsR ^TOW TORI TOiH I SRCTO TO^f -M"lC^ TO *llPl1fc«» ^OTR R^ol 1TO TOft 
TOCRT ^©R «g[Uftwyit^j1 (iffSb-iboi) v l<W^ e t TO ^©CTO TOT I 

'R^to (Rssfto ^pn to ^TOr tol^ to# ?l#itoR (i^s-i^s^) to® i tot am 
CRIR <R <tom, ’#’¥'! ^^S*R51TR C#0 Rlto R?Pt 2RR « 4OTR RCRT ^TO*t tolto 
toTO^T to I sflftto ^3} toR « ’iftoTOTW OT ®C^R R®3®l RtRtCRR tolto RRR ^pTf 
TORI totol TO4R^otRRTOiHto55|(i'!}8Vi < l^)l «UlAto RRt, to, ^Rl, RRR t®3l% 

^Wl 2RR 'Q 4PR TORT ' 5 f**1^ 'toR't TORI I TOR to TO^R •I'oC-W tol <3 to 

3«lfmRSCR^I TO toRTO 3toR RRt to^TO R«BH RTORl <3 rTOrR toll® to^ «SW 

tor^T I TORRID, ^»H <3 ^tolW® TO TOTO I «ltosR ^§-7 RMt TOMER'S TO 

'SfltoRl 



8 


v lnl4R'asH 

« ^?to Vitold « ®ro? ftsr toRs to* to ^mr i cro? «?ncBa 

(iS'O'b-ib-ib) 'Stiffs tofa tfSR ftsT Itoc^sr CTO ^TOt TO? ^qti to 

'Qzm^ (isss-iwi) cw ot, ^5. sjto?t cto 5 ? to toi <s$ Vitold Rttro ^Mus 
(itti-iWrt), C5r# (iSM-iVS*) « (?w (iVo8-iV^<?) *lRl>|fovo TO CbtoP tot ^<5, 2R R 
Swh to «aft ^r ^ito® to* i tor <sfl> to Rif*to *rtop ^<5, *ttoa ^ihsgr sto 
sntomi 

iv^8 to M 3 # totor (**©*-**«?*) cw ot, 'sum ^ ^if^stto 5 ? ^g«t i 

^<5, c*ar « cto 5 ? CRTO 5 TO ^if^aCblR4 to*f R&R I ibr-VV TO CS 5 ?^! ^t#e 

(iws-ivi8) ^ tot fttot *»h « ®itiiU-i to 5 ? i TO Rto (ivss-iios) 4 tot 
to*t to t&itoiob Tiw «ntoi3r tort tor i ^bps «nw ^wPr toi^t 

Fg ^ (iv<?v - j*©*?) voiI^\bc5i^4 wcto totcr «aw to cro to to? * 1 % <$& t rsto w 
^?i 4TO cro ctwictw wfl® to i ^?to <to?i to <rc®r (ivstf-i**©) ^-ca 
4 <rc<ictor (iv^-isjov) t®caf^?ra ctotoot Ritom to 5 ? i 
to '“]vsKt)w> ’tm^totc^ tom Rd> i to top (ib-av-i^) «iiton tor fltot 
R<aro CTiurtw ^ i tori^ (ivsi-iiw) 2RR tor TOto ^ i «aft ^ ^ 

TOfaliT ’iftow <MUMW$ ^ TOUT TOf 5 ?, 4R 5 ? ^to^Q 2RR TOTR RT TO TOT <#¥t 
t 5 #^ SRlto TOC^ I ^lc4>C ^RlTOPtC^ (iVSi-iiOS) TOTT^toRS ^ « to? CTO?T (ibW 
- ^OhlOBH TOTt^ $C*14lH ’TOR WTT *M4tolWd ^voj-^o «JM% I 

TO# Rltopii* TO TO i «aft tot TO ^R (in*-* w*0 « c^rtR (iio^-iivo) 

«Sf TO 5 ? <7T, t^tTOMJ I toR3 TO (flTO ^5 TOtto$ tolTO 2TR TO? TO1 

tolTOT ^IRo^o ?8 ^ tolTOR TO^ lilTO wr ^Ttte ^TR®^® ^?I- TOU CR?I 
(RRT « 5% I tone 5 ? TOlttolro CTO CT ^ ^ ^ ^pSta TOT ^ CTO 

stf*s ’fe ^rr to? i ft*? ft*? toPto ^ ^TO a*TR tow i «aft 

*iTOr®t ^tto < R«ftoi?R toM ®tT5 toc^ ctoH5r TOito ^ i TO f^tohww 

TOtom TO^R TOPS ^ ^ (iVSi.8-iS!. < ?8) ^olto TOftotC 5 ? TOR TOR I f&ft 

3TTTOT tos'T ^C3R Sl^TO ^WR TO 5 ? I TOR 5 ^ ^ (RR- R^^fBR TO 

<#f^s I ^stfT TOn?R ^*r (Rtto ^s«TO ^stfT 5 ?R1^TO “CTO?” ^TT ^ I tosR 

(RTO ftoft ’tttotm acroi Rto? tor (i^-i^), Rito^ict^ 

dTOT TOtT (i^-) TO PSeveH 'S4|ft*l^l<f (iiao-) CWp CTOl CTlto 

CTOT ^Slf^o f^\ ^5? «||toM TO TOTRJ TOTR TOR I W'Q TO 'dtt'Slil (RTO 

tTOR f^Sfft ^C*M?T Q5W% TO? (iVVV-iSs> < ?o) TO2P5R Rltol?I TO 5 ? I to TO%® 

fTO«RT toic-w 'sisRf^ ^Rt^toR tor i fttontoiwn ^Rapnl^ ' 5 rito 5 ic^ 



fit# OoerPsM 'aiteMldJM fa% aja^s ^ca (SW ftalHUM CTO® 'SRlalaT Wlta <TWW I 

frPM'o^tvo *MR«8|W5l 'SllfcWfiJ ^ISf5tf% JI^I^WJ «|1&IH I Stta aFjCaa *1^ caw^asca 

wh acs; «i1»ai-m a^aj c3$*tca aicaa aa am vii-icaa ^ wicaa to ^aa% i ^Bpt 
fcasfc; <!Weaia < 3 #»m aica faaat cafflcataw a^®r a*aw aa<wia wia aiaw i 
®lta $C« 1 <ftGft$l WT «||a||c^r«| ln-lP-M #ata fata fa9a, ^ #aa am SMlPt I 
cafae, dsfaf^ta, Ifcfir&m <wicnai, cata% cana, 'aia a^HSlsicaa a^ar ^aa aca aca i faf^ 
$c*Ml»fl* 5WN « ai^caa am^>iw 'ataasaifa aifcca fkaw i 

v l>il4R'Q8kifi v5c»*rtj 

Objectives of Physics 

lltfRssH St^faa WU $aafl>a W : MurffotoH W fofl*lM«1 Catf^ *M C^HT *q?T 
fottlM* mitai aMPl^Ra Ws ftsfa a*caw I *t%a TO airffoMlM* 

^a# ^a at to aaat^a «i«j''omu wit caw ^ a*ca ^atasisaia < 3 %m aia a^s fa&icaa 
f^siipiw CSfal&fel 

a^Q *iatf « *t%a v M<R'S8lWil ^ a^ aw a<fat W att, *|5frt^WlCT3f 'W $W*IT 

TO aaaJ vBwfB-i ^IT a^a ^ataa aartl fa?*l x t^of% 1 J$W *Mf^w|%it 

«HRi*I«I ^WH CT, W1 «I-IN4«IM ^0 faiBfo*|l>l alal *tfoo ala alaatt“l $W<WH Cafca I 

aifaa faffan caw aiwn ^mr a, ftSfoaia caflm « ta^ga aiat afro i ^aa aatffassi^T 'aila^ia 
<mw a, caflJa « fa$]ja ^ ami aiat afro i 

aai<tacaa acaaar ai^<^ aEai^wiw ^iwmita ftcs ^ anari a*aw cw a*ca waft 
Reac-w mrtar mtaia stcata wfi atca i R*it-w mrtar ^iNm aai<fteeiw«i 
5iw airfR«iHw fateiwn ifi?f cro a^a^s 1 ^a *i^sc<m caatc^ ^wadjt-w 
'siiR i «f>i«i^ ^caayja atetc^rot^ alTJciic^ai a^R^h « caaa-^aR'asiw i 

aa^R'Ssiw caaa ^ ^ « ato^ aata ms, ^ ftw aw <u^i9^ ^?r <it ^aaa 

caaa, ac#ia*m^ <rcw ^ptbr.^-^^wr, ceoif^siH, , atWQ?iiR'S8H 1W *T a*at^ calRas 

anaa « aiaar aka aaKffwia ww ac?msf%n a^si #afwia, a^fasaa , acatfa^ta « 

f5fwnfa^tca aaKffa^tcaa « a^aaif^a a^s aja^ta acaw i 

aarffoMH a^a %Rtpn w : ^rrnai ca at^as waw ata a#, a^wi laf^ faaa caaa 
fa^kaa a^ta^ ^jar, a%a a?a^a%i^i %% ^»Jtfa caca Ka i ^laat 'aiaicaa aj%W ^ifooret aiwa 
aiarca f^i^aa caw ^taa faaaft^ ftw ^aiafl i «aft ^®ta ^natcaa #acaa war wfaaw i a^a 



31 , R«i>i*|tiit4 ^iot 3 t 3 tffs 3ift i 4^37 siwibr 

5p»i^'6iiviic^ 21533331 i^i^i'st'Q «iiiiiin <i^fii 4$ ^i%5 's^wh 3131 a i 

•WrtftwtOTT C3% ^2I*ltal3 ^^ c t Sl^r 3C& : d>Plfe“M ^ W^lW 3*C3, 3C3^ ^ 3*C3 

^hjwj ala, ^Bpt ^*sr #»TC3 ^t% anfliri caica, ^JiuwU fata $Mm ^t% 
4^2tF*s cata* wttc^ ^gta am, (?rR% caaa $I*im aas? to, 3Mwfaa $*im aito ^§ta 

31t* t^Ttfa 3TO 3t3 «||»inm *lnrfR«BlWU OTtf^p Wt3tfa TO I 4$ 33 33^3 (BttHt'M 

TO asro aatffoeslw qfofB faaaMfa i 

aatfR^ia 33733 <*r*fi> 3 ^ ahfi* siPt^t : wtffwH aitfr <31331 3^33 aiaai to asro 3 # i 

TO §«BT 33t<o 3 a, 3*133 3%o 33, ^ f*TO 33, •H'tolM « t£T^ ^Tl^h5r 

TOTO 33 *l1l4foe»to ^T 'HWUtf f 5 !^ TOP I 4fl> «ll»IICH1 33TOP TO iWiN 3%3 faTO 

aftai 

33l4R«8H yWW4 #^*t 3TO® dTO : "lutffo&M 31tfca 3l37ta <5fl33l «H*lll3i1 3<t33>3 ^ 

3*3^5 3# I TO 3^3* TOlf^s 3^W3*3 3*TO 33, 33l‘4R«sH 31t& ^T <511331 Wt3t<o 3# I 

i.vs 

Physical quantities 

««i c#» <sTOo at fa*^ afaam a*ai aia top 31331 aift afa i cw croia aiwa a>w* i tw afaaia 
asataia, ta <7 «*Rfl»aifti croiacatsawaflataasaiam, <»a ^asf&aifti ^ a*ro3 ata *$ta TO 
cat; w 'sn3t am, aaa ^a# atf*i 1 ^§fa aft 4 a*fi> atc<p %ata , <®ito 3 ^ 5 ^ asm? tow ^r 

313313 3*31 313, ^03X TO 43*f& 3lft I 4 C#s W\U& 4^3 3^ alPf I ^ 3^3 31% 3^37 3l3f 
35C33^ 3lPf ^ C3!tjPft 313313 353^0 ^ c^\ ^t37 3BJm ^3 3t M 3l%Blf <^33* 3lPf I 

C333 CbL*M t3< J 313^ C3?3 C3533 t3<J 313^ K3 I «q t3<J 3T313 ^3T ^ C3stWt 3lPl 313^0 ^3 3t 
3t ^ (TPtWt 31% 3l^l3T 33^13 ^3 3t I ^53R Ml ^3^ C3% 31^ I ^ttPtW <K33>fD Ulft ^5t 
®f33 C3 3^3 ^lf*1 '5|1t^ C3^C3t 313^0 ^C3 ^5137 3lf*t3 33^13 "53 I C333 ^1313 33^ 3f33t3 3*3^5 ^C3 
3® ^51313 m tqat«ll3'o3 3f33l3 3S3t®^C3 ^3l«3W «llfl'o3 f3C3 ^13 3^ 33^ C33^3^^C3 1 ^5(1313 
®rt3^3 313^0 3C3 t3<7, 2W « ^W1 3T3t^ 3C3 1^3313 3t I^hRw t3<7 313^5 3£3 1 ^53R, 

C33T 3tct^ aiPr 3nt^ f C3«IM ^3 aiPij jb hs % f^»3 35^3 3t 1 3%i?rtw 

aiPr 331 33 1 

^©3R C3 3353 alft ^31%7 31 %C3T C3^31 ^R7 3% %33 f^»3 3^3 31 33^^7137 aiPl ^W3 %33 
f^»3 3SC3 Vo|C33W C3% 3lf*1 3C3 I 333 R'telW3 333 3131 331313 313-0^33 CTO %fl%t ^3 



CT iPft 4fe)U'*l I iqflCTT ^PIT (J) frtfj (*) W («) ?m (8) ^mi3ff (ff) 

^c, stat* (&) ftg^t « («i) *i§n*m 


^ «ht w mPr ctIPi^ cmw *ffs w tot «w ctH^ ^p®t «wvr 

cmw w to i 


^kw wnrtft wtfspp ^ 1 % ^*uf iuft cmw to tot to 'oim*m> to inft 

TOT I 


«*t, to 8 *. to, tost, ^w, t^nf^ ^ft^rr ctIPi^ fitf 5 !^ crop to tot to tot 4 trot to 

?nPr i 


OTH : 


to = to x ^jTO 

cro 


= TO X 


tot 


= TO X - a — J 

tot 


^ti, to to# to ?nPri 

*.8 

Units of measurements 

toieto &f#ft #tot m ^trasr tost to-ctoto toti?# wfro i 4 ^q ^ihtom 
^iw sfwreR to to-ctoto i tokto &f#r #rora 4$ to-ctoto R«wUit* tot to ’ifrom i 

toitototi <#rot ws c^twt ’tfron tot i oth, ^ 700 

f#m <?n^(^t^<^5 frorom tot fro 1 ? 'stto i 

i 4*ih?t 700 ffiBm to*tt nsrcqit ’rfrow i 5 twnsTfa to*tt fro*? tot toto toto *i§N«r 

TOR 50 OTCW TO^TT WTO •ISN'T I CTlPTt fof?I < 1%fM TOtfs TO®T TOICTO Tjtffr fofttTO slarfeR 

to i 4 <pfi> ^r^ot n?t 4 s# 4 to* i 

mwimi *iSNfbt tot » 4^ #rt^r® ^t to^ iStowa to to?t ^tot ISN'T w ^ i 
*ifiNiPBr 4$ «iM «i§W*tw ^t ^r *iH^nwsr 4^ i tjct ^ar ®rt^ ^j 4 fSi^m i 4*ifl?r 

fsi^m ^pit 4^hs «flw l fsi^m ^j i ®rt^ ^j 4 fsi^m ^s 

•nftlTJa ^j l Eton 4 «ft i ^m,vsnijvsH ) 

% I ^ TOT WS ^0 ^^?1T ^T «||4lMa 

^c®f 'q >rfi 4 *biM ^n?r i «o$ ^ 5 t <nfaj]M «nai?r >i «i^ i 



V 




(SI )-< UK CTtto : 

CTtto <#|jj 4<M>^ (TTC^W 444*1C*1W to tol ^j^t,^tt CTtto W tWIC^I to&^T Wt 
m I to* (Tit fl^IbC-M «H''©$lI&4 Slfaffs ^ I ^ <K*i4>f& t#t%S ?it^o ^ I OTH 

w ^ ^’ttoH- win, -^t, *nar ctictt to tor ^t i ^tet R<to ^t w ctictt 

«lR^M5l WT m (TPtWT «lR<to ^ ^ I w Wt ^ I 1960 ^1OT 

<JWCTsr cftto 4<M*jwl?i ot ^t *Gji&|\£ aw w *hiR*i *M4'8l4>iw 

tofl^ tqWJifljPir «i^t-w *cttt «aw?r «i M<Ajw!ii mtf wr wt ^ro, to^ ^5 
c^t *iR<to 33# 1 oth ^ ^rnnm ^sttoH© ^ to RUww ^ssito w ^*r, mi * m* 

JR® ^5rM 'M'*lli'tl<IW ^R?IJ fity&M TOT ffpsat ^51 I ^Q ^nw «lJll2t»M toft »|JltoW ?TNT 
^rasft tog* Mjw RE 1 tarn qat ^c®r 1 to «n*^ito toto© ct tto $44»|t«iM ^n 

*}fh© ^srto tort qssrr ^nt 1 


(1144 REfo (MWt OT *m «lto*I ^Br ^5 1 tor (m) ^T I 

* 299 792 458 * 




n 4^5 tonsil : 31 c*rt »ijimc'o 'etsto m <tjwektj ato aifito-tiltoi *rasi 

*n^ frs§ PiPMCaM mu? 1 tom (kg) W?\ I tflfc torsErffo 3.9 cm « tool 3.9 cm I 


W*W (TTCW : Plli&tfll»l - 133 9 192 631 770 IE CT W 

mu? 1 (TTCW (s)^TI 


WrtKfa 4-^ C<wf^H : *tlto taw toil *mm ^1 C4*ll&H (K) qw I 

273.16 

^<5 , srih* <u^s attorn : 1 W ' s ^^ s ' 5 f^ t'rc^jsr «sw ^iw% 

8 Wu*tin ^ siiji^M ot *itort°r 3^ wi «w>»iCiM ^*0 3% 

frntfj2 xio -7 l^OltoHl (A)^OTI 

tol iSljfSto mcmti : 4JIW*1I ^ (Tit ^%®T Ttt C^KTil to 

tos 540 xio 12 ^^tww toa*r1^85Bi*r^Br «sw«t RfW? to»wtoa*r^lg®t^ 

2# ctoltoffi Vlric^lc*! —— 'STTl^ I 

683 


^^45 cm : ot ’ttof 0.012 towm 12 ^ 

^?ijv siwfw (cw «isrsnt, '*» tw^jj*! toift ^t ^^rrtiT Rto <rpn?n ^0 «hpp^p 

1 OTl 5 ! (mol) ^E®T I 







rrR 

Utft « '©lens 


1 !“ -■, " * i 

1 1 " 1 " 1b i £ 

->Q* _ . Q\ _ 

«** «p* 

•swwsrsrSRs 

■/V 1 a B 3 

PI p 

b .cR^j (length) 

1 

Rulfl (meter) 

m 

W (mass) 

m 

R»c«n|sj|»i (kilogram) 

kg 

(time) 

t 

G>iw® (second) 

s 

8. '©(■'’W^n (temperature) 

0, T 

C<p°il®*i (kelvin) 

K 

<t . v ©R' i , 2HR (electric current) 

I 

' 8 o|PH?|R (ampere) 

A 

fc. % 9 t 5 T '©Ig'sl (luminous intensity) 

4 

<pjlc®®il (candela) 

Cd 

*T. *PTt$R ’tR s n*t (amount of substance) 

n 

CTPl (mole) 

mol 


4<M»jwiii «jjw wt ^ i ?m <*ppR ^if^m ^* 15^5 

^sm Ptoa ?r!#to© i ^mr ^iR <imc*w 

^ ^ Rwi)^! ^#, ^FT <?iR (FT 4$ ^ 1 ^ ^ 0.000 00001 m I 

^sfmr ^iR rstrst 4$ R'!?nfET ^R, ^ft «inic^ sipps© ^ a% c^us 

$<w^i te*r wr ^raft R*n? 4$ ^jfGit^ ^iR ^m\ &&9\ ^j^t?r w RR, 

0.000 00001 m ^ 9m 0.01 pm, <smn V (^ftot) 10' 6 RiRn W I OoviR'oiW 


^iR ^#t «iiijitnd *hRPR> R^j< 5 , fcvim c^m w©r 2000 ooo ooo w i ^r ^srisrar 2000 x 

10 6 W = 2000 MW Rctm 2FPM *R ^FT ^R*ft ^1 1 44«»iMl<l ^ PTFR ^bd<M Rdjjitf 

^RsjTFit ^i^s^iR^s *rDRre ^^wiR^o 1 



y .. _ 

JEk . 1 ■ I - 1 

“■■ ■ ; k 

f|r ) 1 

<fl3Tt (exa) 

10 18 

E 

1 I'rsnR&ra = 1 Em = 10 18 m 

C*f5T (peta) 

10 15 

P 

1 WfclftUM = 1 Pm =10 15 m 

CiRT (tera) 

10 12 

T 

1 fam = 1 Tg= 10 12 g 

R 9 IT (giga) 

10 9 

G 

1 9m&$ = 1 GB= 10 9 B 

CT’tf (mega) 

10 6 

M 

1 = 1 mw=io 6 w 

fowl (kilo) 


k 


wc3l (hecto) 


h 

1 w8l«*?l = lhJ=10 2 J 

c\»<p| (deca) 

10 1 

da 

1 CVb<WfH®B*l = 1 daN=10‘ N 

ObR (deci) 

10 1 

d 

1 esfRs’sj = ldn= 10' 1 Q 

c^iFu (centi) 

10 - 2 

c 












































































(milli) 


^k&a 5 ! (micro) 


’fflCTT (nano) 


t^lWT (pico) 


CW5T (femto) 


(atto) 



,- 12 


,- 15 


,-18 






Sik«H 


= 1 mA= 10 3 A 


= 1 pV= 10 6 V 


= 1 ns=10 9 s 


= 1 pF= 10 12 F 


= 1 fm=10 15 m 


1 = 1 aW =10 


c^rt io ^ mwimi ^ <aro. l <?tw io wu ^ ^??i7t<T tffcF'r kww swt ^gt ^ 

^5 fcttlfi* I CW 6733000000 ^FTt 6.733 xlO 9 ^ 0.00000846 ^PTt 8.46 xlO' 6 I 

TJBSm. OTSlt CT (0 S|€tw TODlflfcf 10 -44 t^s W, VbHftw 

^ijifl; «rrenr ^mr i ^nsr io *sbt ^ w ^pifsi^ -gpjf^ w 

^ *n«?iT "^mi 

tofciFto gfftw gRstf^ ^obt cro flpsr R ti| to Pi^^fD <id? : 


10 m x 10 n = 10 


m+n 


m 44^ n MWlWi - 44t^4s <fl *wt^ ^C® 4K4 I 

CW 10 6 X 10 7 = 10 13 , 10 7 xl0" 2 °=10' 13 

®ic*ia c^srs Rcty* talD awtwr 


10 " 


= 10 “ H- 10 ” =10 


n-m 


CW 10 6 4- 10 4 = lO 2 ^ 10 3 H- IO' 7 =io 3 - ( - 7) = IO 10 

'snajt 

Dimensions 

^rrsrat $c\oi»i«t c®rwfl ct, ctic^ c#o #*144541 44*1)445 c^rs ui% W 4 t 4 *ifoo i ct 

C#0 ajbMtf (power) 44* 41 445lf44* dilPft #14 %4t4 SWf 4*41 414 I 

c^twt c#© 4 if 5 iffs c#pp 4 tf 5 ifi 54 4 isit 4 C 4 1 

<44 Mj w , 

otr, 4®r = ®4 x ®4*t = ®4 x — = w x =3 i 44iOTfrfTO4WZ,®caa4i3iTM, 44Ei44i3iTr 

*1*1 il *1*1 $1 

4*1 1 W 4t*H 4W < H'04t4fc4 -=- 4t MLT 1 4^4^®^4W (1), fr^4l3lT (1) 44^44014 

rjiL 

414H-2) I C4>lMl #14 m\ 4Wfc ^Slfl4'«#[ ]4ml4454t44 I l«|4M 4W4 4l4l [F| = MLT 2 
§4^ 4ffo 4lft ®4 « 444 'SMJHJ CTtl^4tffi4iJt*4 4t4t^ : 































^miaria aiair 0 ( a^ ^jwsr ®a* to e ) , siarcsa mat 1, %r 'Si^ow mat j 

<*Rl *Rtfffa ’tfamt'la "snaiT mm n 1 

mat faaapta tiw3ct ^rrsrat ctictt at a^tia afta^i arat mare mfa 1 isaimH*^ 

s = ut + \at 2 

*i*i)<M e ir& Rmmi mat atm 1 mtaat wtft cmaarna 4m§ writa aifia cam, %affi at mrer 1 
4mf& avilmacaa sjf%f& aa wtit ^mt ^®tn aifttm mare afmft *trea 'snoar 4m§ 

m^mai <£PR ^IBTW a^lmatf fa# *R TO, <Hfam 4mf& «SW. tbHftw I 4$ avfimatf 

smaimR, <aamatz 
wmm^ ca*t, 'aamat — = lt~ 1 

T 

L 

amat^t, (4?T mat-^- = LT~ 

t rnmaaa, laamat t 

:. wf-^amatmat LT'xT = L 
at 2 4amatmm Lr 2 x T 2 = L 

cam atps a^mataa aRftcma mrf&a 'snoar l ^aima facma ’tcaa mat's!! 

^R,^W e lt^ J f5p^l 

i .'b foselftm Sfifa « 

Scientific symbols and notations 

am ma rntm w-fla^Ma ^mat w #re 1 *iai4fas8iwa ^prfltrncm rniaat maiare rnftfmm 
mtmtca wt mta mft 1 ca§ ^ar at avfimaHcm mtre mta 9 ra<rf^s8i%T amnt mttaH mta 
attma I «W W=Tf alfta at 4mcma W=Tf mcare 'Q Sfitm mat mt 4a^matmt 
^mtma «n*^afit %4 m^aaa mta 1 ^ amstaat aa, cacmiwi ftaca wrt ana R*ii«m ca 
cmttat mat 2 tmaia$ *tfama mare to «l|er4H 4mcma 'aiire^lfom *H% aja^© | 

4mcma mem® 'g att^t ma Cmtta ^RT 4$ PlC^I^ ’N% ^y^sf <^f | 

i 1 c^n?n "str wt wia w=Tf ^wjt ^R 5 (^pw mm ^r space ^rf 'srmw 

»ff ^pfla) ca^ TR^s to £RSH ^ 5^5 ^ai opr "2.21 kg", "7.3xl0 2 m 2 ", "22 K" I 

*l^at f^e (%) aft c*rc*r 1 ajf^a ca^aa ^a^ 1^®, 1afR& ^ 

(°, ' «aw ") prffir 1 ctost R??ma croai ca^KRt a^ (space) fw ^a Rt 1 

^1 ^a ^a^ <?rata Raa ^ ^a^tasa "snaHiw < 5 a^t tptas (space) f^s ^ <tph n m. 



«i -m afos m 4 top*i cto tost* ^pp few swr wr tocs; i cro ftfta / <ttcw (firtfa 

gjf% ww metre per second) Wms 1 ffo?T SJ^K Wt I 

8 I a#P<3pn CTO^ aiftt^P gpPM, CTOT vfi&s ^T (abbreviations) TO, TOrt TO*T TO 

CTOT ^ ^ *5*1 [ full stop (.) ] TO ^t I 

<t I 4TOPJI 7f?jr^s c^sft ^ ctIWT (Roman type) OTW RlUlWH (metre) W m, C>IC<PC^ W 
s ^5Jtf^ I CTOT SlPfo m&5 TO TO W (italic type) OTH TO3 (mass) W m, TOCTO 
(displacement) TO 5 TOlft I 4$ W 31% TORP^s « 4^ CTO TO3 TO ^ cqsft ^W3f <?Pffi 
(font) 33TO TOt TOTO, TOT Tfl I 

« I 4TOP3 TO^s <5$ TOTO W (lower case) PUT TO (CTO "m", "s", "mol") I TO <7J ^RP 9 ! 

•to** 3j%r cflw CT'GTTt tocs CTflpn?r cro to («to* was to) toto w 3t 
TO «prt («ros|%* «wbbt cro) <ps TOro w to i cro ft'S'Gw* *$TO *jfte top 

TOPICS ^TOJTO ^0 TOP ^ Pal TO TOP %w wttt C^fS TO3 tow 
TO3 CTO*T newton 3f pascal I 

<t i 4 to*t toto$ «wr from to Jfw ^toto to ctot ^rp pwtt ^g to i cro km- 4 
k, MW 4 M, GHz-4 G I TOtfaP ®l gift's TO OTH ppF TO K, TO pF I 

b- 1 (10 3 ) TO CTO ^5 TO* 9 ! ^5 sJctoTOWTOI 

t i to^cto ^tot <$<ih to ^ rt 1 oth "25 kg",*c*,fo"$ "25 kgs" to^tii 

io I CTOT TOUT 31 CTO t CTtfap TO*P ^t TOOT « TO*P ^ 9 Tt$W C?NT (line-break) <#TOI TOt 
$ffr© I 3WISR TO ^R^lTt « TOTO* ^ ^ TOt CTO TO (line-break) I 

>.*l *l 8 WPfif 

Measuring instruments 
Wl?T C^®T 

< #TOcs Mj *i§nwst wra w to ^rr c^r 1 <o?t trrt j 1 100 c^il^fsm 1 

4«ht iw c^r ^®n ^r 1 «aft ww *ih c^iflGfiiUbi ^ to *ih tfte vm ^ top i 

3 c^s c^iTO^top ^»i TO «M ^at topi ^ «ro ^®n ^r 1 fSiPifSlUM 0.1 

flftur PTORl ^ItTOT 40m : fiflas P^CTSf ^ITOU <?J ^5 ^t ^tfk Mj "SflTO TO ^ 

C^TO 0 TO CTOT fl[RaieH4 TO ^TOo TO I ^TOS3T TO TO O <7TOra CT ^ftC 9 la TO 
%TO ^ *vfo ftffs TO I TTO&ST ^ 2 ttc TO atek RtflMW TOl Mj I ^ftTOITO CT 





frtfj mac® aja vur stm® c*m$ x attn *<tm :i »Fr aft ' bh am®y must aw ftn am ^sta 

aflSafca^JZ, =y-x\ ^ OPWd *1 Wai ftftftfcM *$*5 Z^i mat am I 4RT aRftM 

a*ac® «*i «mw asm® aa «iftam C5^*r i 

'BtftaW C*am 

atama ftfrm w i ^ i ^ i ftftftt i a afo® frtfr aw® aift i ftftftt i ow caaa 0.2 ftffite, 0.6 

ftftRifcw at 0.8 Wfito $®iift ara?® atm arnicas amis asm® as aifttiw c^ 1 ’if*!® 
tecs wiPhim a <?s»t atft^pm a^ 1 $m ^rvit^ficsi <a c«^c»« am 'stftata < 7 a»i 1 




■ 






■ 1 1 1 1 1 1 

mmnmmmam 


IBifl : 


^a c*k*w ^sa '®tc*m ^jjtwm ft^fi aftmcaa mar ^a c»*caa atca es c^ftj am *a^sfl> ^aa am$to 
amt *a mm am miftsm cmmi miftam <?w^ ftfcm wwsi area amsm met liftei 

^f^ 4 * 9 ic^ ft% ami ala 1 

'siftam c?sa ai sat* c^pcas mca a^ srtca <smi aaia <*®iym an ftcs amca at c»mca astern 
ami aatsm*, miftsm cm*a aaft mia mum mat aaft aw miftt *m 1 ^ an mm asia c*k?r 
asft ■^ms mfc*m asm (far : >.i) 1 asm <?misa ssft ■'^pms acat 9 ftftftUi* at 0.9 
caft>fti>mi mtftam c^anms 10 mm OTS^stam <?a*CTa 9 aii^ms mtma asm i c^caa 

mwjeat stats corneas ■’g^ms micas c&cs aismr csjfe 1 slats t*^t»w ^ms <*& micas c&csmiftsis 

c*mcas mm rnm$$ <sfe mi? aftwMt* sat ss mtftsm 35m (Vernier Constant) 1 <*iem atataam 
PC war aa 1 «aafl» asar ^ar amt miftsm $sm ft% mat am mi aeat, mtftsm ssm = - castes j 

n 

stars c*kss 1 ■‘tgma micas frtfj ^s*. « mit^rcs* micas saait 1 

'SHist® c^pofl s = 1 ftft ajat. n = 10 1 ®fM 

c 1 f^f 5 f 

.-. 'siflfai* - - - -^tp - o.i ftfo - o.oi cat?) 

n iU 

ca*icat ca*tcat aaa c^a'caa 20 'am smia c^wa 19 ’•fea^v 'stPta aaia ana* <flat. swta c^c»w 

^^sa'sm 1 mm -<na ©warn atca*i w ^iRuia sa^ afaai^s aca am 1 'siPfam ^aa* fa^a 
a*a staia c^am 'Q ^iP^am ^fwaaN^fBm^aPnmJia^aa 1 
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S1$® WflPMfitfa a*la ala 'oIRmIo 5»JlPHt4 1 W*t <a$ at"® atTOlPla OT*lta 'fllffala aWM ^at 
^ i ' s dii'!^i<5 *ic4>fl *tfca am ca*c? 21 $® ^nPMtc^a ^a ar smH cwa frolfi <pai ^ i spth 

P$PM CT SJW5 aN ^ «TO a<fa OT SJT^S CTO (WVW 3Jptf aa Ca$ SUP'S **wft <fl®a CFlam 

'aitoiwi aw i ^a p^pw ^j®a '»ipW ^ijrcma 1*1^ *ifS>jic®ia ajaj ^a p^pbj *iw cbiam^f <iwfl> 
cafl> cwa aaiwt aw i diaaiaS 'aiPfaia cwa i (fiat : i.a) i 



fS*5 i l.A 


u>iai*i^f 'BifXaia sttH twPM fcaa aiaw "at otto aaiwi ala i <s& cwpia aw wfl> ^ aw i 
^a aiaiPJJ 'BlPfollfl P^*W SWH CWPH *IW CTOlWt BflH* 1 lW qiERw ami aiai siaia cwprj 

CSlBla liPK SJlfS&nsi PWH CDlilh a^H OTPt «JW IWla '^•TtS't'S 'Slfifalfl P 4 PI 4 ’Jaj aN WH P*PW 

’flaj aWa aw fiW ala i ®iP(iiia p^a ajaaia wot flPlfilliicfla afe^sw ft*fa ^at ala i 

fcata «iffiala cwa afairo aPf® Saw 2$® ^Jlfaaictfa 'siffiala $iw ffi*fa ^at aa 1 

2$® 4jiPiiit4a xiaJctj alSaM : to a*n , aw, wwt wffc at®a ta^j caa <mw to i ‘tfelfcw 2 $s 
wnPiaiPfa cmaia ^fta awaw * 4 ma ^ac® aai 'siffiata p^pw ’’To aMiwt ©lam ciw aiaw 'bihw 
aa ate® staia p*pw ©lam ® «rf^aicaa ©law w PmSIvs fiw pw wca 1 afcflSaaiasro 
swia proa Tar ( 0 ) aWa aw ffiftta ®tftaiaf& atro at otto afaa ac®a atp^a fiiaiwt 
aa 1 to waraw, Trcsa TOsn^^piaAftSifil'awaf^ffawQrcai ®tto ^afca^JAf ’Q (m + i) 
fS|ft aia aiattaiftf 1 m ftft -aia caca at®fe Z^i ®iPfaia aiaala caa a*aus asa 1 <^a 

TO^alaatii 

<aata caacs to ®iffaltaa croawl^siaia p^wa wtpn <^wf& atpla ^nw ftprca 1 af^ wtcaiawai 
fljpi «ro, ®iapr caac® to ®iffaicaa cro awl^ stan c*roa wtcai <awfi> atpta aw aatro 
toot 1 ®iPfaia p^taa awt to ®iffaicaa wiwh i 

to wat aw, ®if^aicaa F'a*aaat*ifl» siaia p^pri aipla aw Ritata at acaca 1 ^san, 

apw^aia^ fcto 

apsatafj = siaiacwa*ni + ®if*hna ewa *ni 





= SWR £*3*3 3lfr + 'felRtlW W1153 X «lft5l5 33^ 

*ffc,L=M+ VxVC 


$3153*1 : 331 515*. 3055 B sj^s 3313 WCM 12 mm 31*1 «ll&3*»1 ^C5C5 451 'BlPfalMd 7 •T*^T 
3313 03*035 43*fi> 510*15 ?1W ftPKl 1 \»l5jW 5013 &i$I 5C3 

L =12 mm + 7 xO.l mm (s^ls iJ3^ 3Flt 0.1 mm) 

- 12.7 mm = 1.27 cm 


33R 0*013 C&15M 'felWuM 0*CT3 <51513 533 0IC*t 5K5* ^5*R *5313*1*5 'felWuM Wl*H ’tpj 513 
33H05*<33^5ic33*Tti3lift5T3i3i 3<"4 ^ f^o *m i 33^ 5<3 31P43* 4ID 

irarcs 43*. 43 3ifr to*ii*h 3*<3 33 i 


^c*r 

4$ 3t"43 >ii^iwj *5t<33 3$ c&iraa 3fl3tf « <3fi> frtfi 3f33N 5*5t 315 1 4t*3 

»|S)|^Wlh 3lfcRPl3> U C?3 ^I^ICVII F (fi>4 : i.'O) i 


3ETC5 *3$ 3fc*5 


A B 



f&ifl : i.O 

43 45S 3l?3 ?PJ*s3 f*fc A 45 TflW 45*fi> 7^3*1 ij1*f®flft3; 5« 31 ^3^ WllSltlM «||lJ4lWl 3<TO 451 
'sm 3l?C® 30TC5 45*f& 3NT35 Cl 4$ 313 5W^ ftftflffilUI HWlliW 43*fi> 333 03*® 1 43*. 43*fi> 
C5®Rt^5^pI T«®($5 43*ft^l C 45 1$*53 MlHMl 3K3 I C5=Hl^ ^Pl T 

43 ft*3l3fc3* 31313*1*5 50 31 100*5133*31331 ^3 5151 B 555 ®31?j1 ^33* 5t 33*53 SH^Rl 3 !* 3*5 A 
3*C3 *5*13 ^313*13 05*C33 ^ 513 t3$l3* (73*<33 1 fTT 5t<33 3t<3 ft<3 313 I 43TO *33 3 3l5 


0^013 


5C3E5I 


Ijft T 4^515 ^3l0T 45 3*51j$ 33*130? 43*. fcjfo* 0<?3 55155 <3 4fi? *3faa*3 ^01*51^331 55 
(Pitch) I ^913*13 03*013 314 43* *3t3 ^3l0f - 43 ^3l^3*5^3C3^*5lt3S33t33 
51*5115 3ft& 3*13 (Least Count) I 415* LCte 35*1*1 5*51 55 I 3043 1*150* ^S13*13 03*013 3*33 
5l5l «13 3*301 3ft& 555 31051 515 I ^*531*., 


«ift& 3*13 = 


■^15*1? c5tc?nr ^35 ^35 






;. *1*1*1 = — — mm = 0,01 mm I 

100 

*&0CTT *$W? i C*r ^IW^T '^IHW ^ £T ’SSW A « B *£3T 

W’W ; 5St®'3p| ^ *n«fl> ^jppj 4M <53 

C^' !J0 t^ I ^<3ls ^BFPBJ £sf*PI> 1%5® I W *Wf , 3W, C^Fi*w ®tt5 L min 

"®t*t '*T?rtTf C I *11 tVMJ *gj|f i 

= fcaPw *ifr + ^sh?ta c^wia W ^wot x *$ifr 

*tf&n=L + C*LC 

fc*TO5(H 

- 3 mm + 20 xO.Ol tmn - 3 mm + 0.2 mm - 3.2 mm I 

^ Tjwt ^ mm att^f^ a *ar w ^fbi ctor ^ m ^ c^m 

«*i?i ^*u *N& wlfw tos Fiwsii 

c^FtcRt ^^«ifihitt1iiftTO 

t^fCS ' m *TT I *f*TR?% ^Pf 'CW ^ER ^| < fS^SH?*?£ S&& 1 ®'$ 1 

*3K^Pi AgjSfl ^i2F ^)HH I 4^ ^**3[ *3 SPifiH *uHc*Wiw '®W 

ftftwa ^ ^ *ita*ftr vu i iw *wfca$ft #» c^fftt f&tflt»w ^ 

3#p ^n ^ *#®*f <$&$ WR ’StTO® <1(13 <SRV *$Mfl53[ twu 5&V 1 To •*W3I I 


A. 



ffe : i*8 







is 

tos to*# fl%sr to ^ ’©tos *mPi « Pi #%* ^aip® To 5 (far : *.8) i 4$ ’flat 

^ to# *sm to ab to ^ atp® ^ %«sr tot Ww iJto oticto #to # to*t ’©tos oror 

5H0fH«» I AB TO* (&m TO#ljt (knife) qflJfowi OTTOt^I I 4# tod #COT "SOT OTGt TO 5 1 

ab to#ro to# ^Ht p-to $ro to ^ 1 4$ otn# to# liefer *1#!^ (CO -to 
OTlTOOT H!*elM ^fGOTlWl TO 5 I *lltl'0C-W OTtOT to# MCOTpR^ (LS) <I1COT I ('fold# #C3 OTTO 
^J#) I TOOT ^ TOOTT d*4#COT CTOTPfc OTdT ^ I ^Nt OTOT#d OTCOTT TO# to «tlTO to *f#m 

^wsf ^r h $tort toott otot 1 

to ,45- TO #OT ^tjpTO TO# RlCOTMIffo TOTO <OT#T #OT# «ll fcfaui *fli#T qro#?r to# 

toto #to OT^to© to 5 # «ntc»ftj c*n#?t #to ^TO to 1 to# tocOT #to to ,45 ’to 
TOTO ^ toUltOT ^FWl TO ^TO TO I 

wotot to# to fw (PO) ^ewr to#t «iltRk«i to toro ^ toot* to# itotcto 

#TO ^ TO ’TO I ^fltto ^sn^to TOOT 3Jb COTd TO (TOTOTOT 0 « #TO TO I 'Qto (ML) 

« 'ilti'o Wfi toro ^ otisiott tolUw wh^Riot otst to i to TOto to# to to to i 

^fitww otriotj <i#to : ^ott to# otto to©ot fritter «rmto #*iot #to© to, to 

,45 to#Q #OTC<f #^OT TO fjTO to Id Id #TO ^TO ^TO TOOT I OTCG3T OTtOT TO ^#Q #TO to 
^TO TOOT I TOTO H $#T ftoP OTIOT to OTOT TO TOV to AB « TO* OTlOTOT TO TOS TO I 

,45 to TjTO TOOT ^5OT ^$#t# tora POTCT31 #TO TO OTtOT ijTO TOOT I *f®1?f (OTTO Hfto OTT 
TOOT ^OTto OTlto (TO?OT OTtPfiJ ^TO OTOTOT TO I ^ OTlto toOT ^TO OTOTOT OTT TO 
AB OTffSfT ^ TO^ OTTOOT ^ ( BS) TO TOTO OTTOOT TO tos TO TO OTlto OTTOOT 

OTtPfir Tj$TO OTtoT ^ffl OTIOTP #5T^ TOT ft OTT «>H (OTOTf ML TO CTO too I 

(OTTO OT^ OTt fefTOOT *3T OTlTO TO OT^te OTt^TOOT « OTf^s ^ ^^OTfTOOT ’flfTOT TO# 
^tot TO wOTt OT#TO «#OT ^TOT OTtoo to^t OTt ^PTO# P^CTSf toOT ^ TO OTOTtotOT 
OTtTOI 4TO TO OT#OTOTOT OTl^tOTT OT^ ^ OTOT I 

^3 OT^TI TOHOT "itonOT^ 1SPT TO OTfe (Stop watch) OTOT3OT Wf I TO OTfe ^ *OTOTOT TO 
TO 5 ; t®f®#OT TO OTfe TO TOto TO OTfe I TO*OT TO OTto CTO t^fwBOT TO OTfe TOOT f^t Ufo 
OT?n 4OT# TOto TOOTfe (OTTO ± 0.1s ’tos ’f# tos TO (OTTO 4OT# f^ferlJM TOOTf^ 

±0.01 s to >l$OTOTl<OT ’f# tos TO I 'flllerOTH TfefWW OTfe TOOTOTttCto TOOT%TOl 

COTtOTT TOI ^itotOT OTOT^s TO OT^Si# ^o fro ^ OTSto TOOTOTM3 OTSto^l (TO TOI^OTTOOT 
•mA TO# 3# TO OTTOTf, ^ OTTOF TO (OTCOTC®^ ^OT# OTpFS 'SJfROT I TOe «ifl> OTJ% OTCOT <jl^W 



iv 

afaaf^o aa i canwn s§aam 4t mf&a afaam am aa i wfiastsa cattam crct 4t mf&a 
afaam aa smr 0.3 s 1 

i.v- <v lQ»ilc.' p t «5fl> 'e fi'jfi'ftl 

Error and accuracy in measurement 

aa afaattaa fi'fci'ont 4 asf& %rt wtta 1 aia^o 4a* afNcam wsm $aa afamttaa 
fa^a asta 1 «rar atas, 4asf& fiftm cmm caFGfti;ifi « caflJfSflJiMn aaamm (ftfaftSita) am asitr wtta 1 
4t ffitm c*p® r amt aft wmat 4t atf&a Mi mms® att wiata amma aats®t 0.1 cm (c*Kaa *yjvsvi 
ww) aftas at ft^a are area 1 aft casttat ataa Mi amt as wiata ftfcfei asret wrest w area 1 
^BK (TSsaft <K*J<MlS «RM3T CSta Ml aftre ata I efremm C*PtaS m*ga ait*®* wamta caeafre 
Ml^assreatsi 4 * a*ta aftattaa sgtma wms cat® area 1 w#*, s§a aeam ?raiaar ^ftr mta 1 

aftattaa ft'4'fai aftattaa arett 1 ^®at* aa aftmessat wm afNaa wra aewt 

«Ml«K*M R^ebl aftaft amt I 4tat — *flW Ml asret 26.0 cm ±0.1 cm (FKt CSC® atCS I 
± 4a W<t atat OT, at 4a 2 tfs Ml 25.9 cm « 26.1 cm -4a atST StSta I 0.1 cm atat 

aftatcaa wfa-bswi at mft i 

afsattaa caarn rnwnmw fta sataa tgft atare arts i 4<3eatatat : 

(as) taa igfD 
(a) aiP i 4 < p tjjfc 
(«f) ai%a® rgft 

(a*) M : casttat 4 asft $a aift <ks<mis aftam assta <m ^fta asmea al^ia^® atta waiaspn caat 
am witas M rgft ata i M’ aia catast a^arn 4t mft mmt# wttat masala asst am at 4a* 4t 
mf&a a®#!® am ata ^ i casaar afs>riaf ® amtpsr alias ?neaa 4ftas caftas t^w^ica atasta 4a* 
4a^ a«af te 4as§ atPta am aiaata afaata asata 4 mj^mta tfs am ^ar a«at i araa Mi 
atata war awaiat araa cataf^o camt ^a wwaiat M a^attaa ^a i 

st^omta <?asa (mam aa m*ga anmoa wpm asam war catmiw ca am caeat aa, wt 
am carm alarm at ca^ca caeat aa i 4t att*ia aw tafarm aaa wtam lafta <?ma1^ <mat aa 
waa wiae 4as^ M a^atca 4ta am i 4 at^aa aw ftaiwia aaa'Q cmsal^a ca^ma am® 
amcat at^aa tas^t rn^rn at caam halt'd aa i M mf&a asca amtam aaret caf% at ta 
am a?m cat^s at® i M rgfkas 4i5ttmt aaa aa i *to4»o\ ww asatm 4t ^ asf^tm wmt 
am i M mto asto wmtw aca ailaml^ amam to 4taa ar& aa i 

(a) atftna 5 : aaKrfwfm aft^caa war soar am-cwtsaa war wmnma atmraa arrniwa aa i cat 
ac*^ af^ tjjU areas wtcas atfaaas aca i caaa ^ as#rarc^ aSt^ e t ^ mrca am stam cmscaa ^ai 
am wm wtf%m cmscaa ^ar am lata at am wmta sim® afaam a^as aca at i 4fct atf^ras i 
csovjp)v6ita wuPlUbi at cwt^fa&tcaa ^fl»t afa to emstaa i $caia aw lata at areas wiata cat armors 





3ft wics i affaa ^ aiftw 3ft ft*fa a^ca faw ^a i ^iaaa at^o aft caw <s$ aft ftcaia 
a^ca st^» aft caa ‘wc's ^a i 

(*t) a]%a^ mf& : aftwia ma ^icaa atatfta aft ftw ^a i atwiw ftRm a*iaca anft ca 3ft 
'srtw ^stw <uf&avs 3ft acai aft a<caa*wa wot atw ^ca anft ^a^cai a<c<m<M 
m*na, caacar aw caar at aaaia cto ca 3ft ^a carats aj%ass 3ft i cam cwcaa at^icar 
caacat ac$a <ft<i atata ma ac$a aw cwcaa caaa atcaa atca ftcac&t, a*a«iw at caca aft 
fttfama caat m ^ca anft 3ft ^ca i «srafl> *$cac*wi ^laaa cwcaa a^sa mt tafta* cwcaa 
atca ftcacs?, cast «pc® aft^a^a ^ca anft ^a 'mca i ftaat caiawa camaaa ft^fcaa ma cam 
mart ft*fca ^a aaica afta* cam aaa amt atca at i «sm$ lifort* igft i 4$ w 15ft ^ aana w 
arnica aaiaa^tca aft ftw aa 1 

mmm i.i 

<awft ai«i'»ia > ia a^a ^c&a caaamr s a^^aatam ft<fa 1 

5c*Hj : jrtt® aalftaft aia^ja a^ca a^a ta^r ft*fa 1 

^ar : c^ppa ^cat caacar a 3 ^ ^fta afaaia 1 «na caacar a^ ca ma aaa a*ca ma> cat a^a 'aiam 
acai caacat motaaa a^a caacar ^fta c*wa A ^aiwtam F^ca, 

A=LxB ( 1 . 1 ) 

V = LxBxH ( 1 . 2 ) 

4arca,z, = a^afrftj 

B = a^asw 
H = a^^ot 

^5 aatftaic^a ai^icaj cacaawi tac^a aft ft^fcaa ^ : 

<ft<i = am cmr aft {M) + ^iftaia maim (V) x ^tftara saa* (VO 
vfaL'QB^H- M+VxVC 

a^waift :j^aatftaft,mmaaa^i 






altera 


i. ^5 to <*RI 3*TR <7TO?J ^g«5I «flW ^IFST >IH «W'olW*lW <?TOiT Gift TOJt 

W^ot^^l 4?m ^ ( KQOTWI 

*. <*m «ii*m*i«i <p^1T5c4 Mj ji^ *jiPHic*m ^ tbitiicni toj **im to ®mi*r 

^5^ ^ aitro to *rf ^te i ^ ^ a*rfa g*k®m ot ^t 

to, (?it TOa ^ tot a*fH <7^ *rfr m i 

». w*n?i «iPfatBi?i w TfH g*rR c»*c*w mc^imi 4^ to Iro ^mr 

wi «# 'eiPfaw wtm FI 


8. 4^05 w Mr to^ «toigt ^fro * « » ^ aferm «p?n^% w ^ stho TOU^ff 

<?. tos sw 4>jiPMit4n cmm toj to*t to * « » ^ sifgs?jm to^ 

ot ftwt $$5 <wiPmic*m ostsm tot wim to * « « ^ afornr to*p 

<\. aiwrtii &TO4 *nroj frtfj, sw « to (l.i) ^ (l. 2) 

^#0 'SIUI'O^M ^f&j] 44sft ^jcfer tfWUM « <>^fD?) ^MJVoH W I 




*l$C4Vl 


« 


3*TR C**MU «flWTO?T*lH f s = 
«1pftn?r PTO3I Gift ^W TOfi , n = 


cm 


.-. 'tolffillM VC = - = cm 

n 

«ito'8<pta ^54 frtfj, sw <e \Sn>>8| ^ 


'BIUI'O^W 

■<|>^<] 

’’I'Cw^'t 

^?nt 

£t*fH t*w 

•nJf, 

M 

(cm) 

'felPUlId 

TOm 

V 

'aiPteW 

«jw 

VC 

(cm) 

•nfr 

M + FxFC 
(cm) 

(cm) 

Z ^ J 

l. 






L 

2. 







3. 






gpRt 

1. 






B 

2. 







3. 






(Bfcvsl 

1. 






H 

2. 







3. 



























«lUl'o*to CWHW ,A = LxB = cm 2 = X 10' 4 m 2 

V = LxBxH = cm 3 = xl0' 6 m 3 

i.* 

^ Jjw|^nRH45 «IUM WI 1MW I 

4wn : ^05f k*k i 

^3f : C^apm ^FTf CTlBtf ^3T ^[E&iT *l§foH I CTlCTT ^stBEl 2W t*TE% *1W *1 *^»l M C^T 

ot ’H'sTiT ^nr ^fcr w swwm c«wi<w i cw ^sroa swc^iRW? ^ibrt swtw 

</w*i A ^pr 
A =T\P‘ 


TT= 3.14 

«*N*T ^USS <m d r = fi?/2,^K 


f jV 


A=tj 


V 




2 


^c?n?Bf^ « wiwi t*n$m «n^ f^fara ^ar = 

Mj = C^55f (I) + <*K®W ^?l7t (O x H k& sm (ZC) 

= Z + CxLC 

^dpillfc :^c*i«r f ^Bri 


( 1 . 3 ) 


i. 2WW PWlSf ^BSf "STH « ^el4bl C*WM Plfl? TOlJt OTPl TO I 

«£bmst w ft* k<k w i r ^nw ot Mj 

^bj *prr w 1% i ffisw ^sroa ctH» tout ta ^Bi *m 
(zc) c*® is i 

qlWehblH ^IBBI «WBr ^ai« i 



*iii4R6bh 


8. 4$ c^pbi ct 4i»ifl»« cw ^iir pit ^flpsr *nfc to i«sfl» 

t?rf^ C*W *ffe (Z) I 

cw 4ft «M^?ur(o i 

<t. 

'jj. siurtii lViiw^iWCTj^iBBr^jm«sr^Br (1.3) ^4*rt^ta^i^aw«*ciisi c*mi<m 
■ f^fn ^ I 

(.xpc»lfl 4^ \ 5 ft 5 fa TO, s = mm 

^Sffl?l c*m$ aft *WW, n = 

R& (^Sfflsr CTOT 4TO13 T^5T fcjR^P P^OT CT Mj W|fctf»l W) , 

p = mm 

.-. ®lR& *tfa, LC = — = mm 

n 

*. «|(M 

I ftjR ^ ctot | I I ^TOf 

TOUT *tft,Z LC d=L + CxZC (mm) 

(mm) TO ^R?DT (mm) (mm) 

C 

1 . 

2 . 

3. 

4 . 

5 . 

1$TO « VTO*I : 

^iBBTSWWt*! OW|<M, A = }nd 2 = mm 2 = xl0' 6 m 2 







iBwOto *lfc*t1to (V) 

ii 

0^) StJl^ 

(«o sin^wh^ 

*i 

(*t) ncorn ^ 

«i toaiTt^CTttoirtft^? 
(^) w 




(«0 's)l^>5l^ 
C«l) Al$WM<ltf 

(*0 Fg ^ 

(«0 


(?t) \o%<^ (’sj) *tgit&r *tf$m 

si jstt® ^rt^ft «tft <?T *tfr *ti'e?rr c$m ^ sm 3*n^ *tfr 4 cm, ^ttot 

Wim7 0.1 mm I T^Sf^^IW? 


C^ 5 ) 4.07 cm (*t) 4.7 cm 

(*t) 4.07 mm (*I) 4.7 mm 

toil CSlFP : 



7 cm 


§3f ‘^s’ 


r = 3cm * 


f53f ‘«t ’ 


(t 1 *t MlT5st «ll*|ViH 



(^) — Ttr 3 

3 

(«) 

4 3 
—nr 

3 

(«t) -OT 3 

4 

(*I) 

TIT 3 

'bl ^ « «l tol?t '*lli|VsW«t '5^0 : 



(*) 1 : 0.673 


1 : 0.0673 

(«t) 1 : 0.763 


1 : 0.637 



*8 




i. utE*ni ^ w cusr <?ur ta c'iPimu frur c*rc*r u®r c*tf*Rfi«T frur 11.73cm i ^ ^ 
^sr u»r ^ ’ t^rM uftu 5 TO *c® «rtor i utE“ni cr* r ftor wis •rt^rw w 
4U$ UR C’fro I ^lUT C»lpr f^FUs 0.005 cm *|PfelH SUUsfuf 5 !^ *|Pfab1 

CRR UJU^tU USjJfls UUEUU I UlE“R alPfaH C**MH >1 l^ltUJ *lftus frf<J UfUUN WI I 

Us. «|Pfal*| auus^t? 

U. CUsftRT Ul% *|fuuff 2IU5H UsUffo i^Us^ Stell'SR UU CUR ? 

«f. U3U^^5lf^(?UWW^^(?UWUs®^l^UUHl^kU5^| 

u. utc*twu swi frur *t§uN uftus ut^ncuu « uustf^ %utuf^ wi« %t i 


*t. utum *ftf 

i I ^rmt CUR ^^|<R'58H U^U - 4 URt<s 4U5ft Sfte^R ?IRf U* | 

*1 “ fu?“t lt Fst%^ 'l^fU'SalWfl f%u?m UC&” - ^UtUU 4 ^ 4U U% Rfa I 

vs i (us) utft uure u^t ^^utiu ? 

(U) cutluus Utf*f « UR Ulf*IU UCUT R^Nsj U*S I 

8 1 (US) 4U5tUS?J ^!*Ao^|R>US CUSR CUSR ^fSf^s C^Rs^tPf UUt^TO ? 

(U) 4$RURUl% 4U5£UR RtU UR I 
<t I UlSft UUC^O ■#) ^Uf ? 



*lffc 

MOTION 



r®rm?rr 'amnwa to ^ c*ft, CTtwf 1*w ^ i 

*it^t*r ^5?i *if%a swin w *if% aiPi* sktor ^ i 4t ^‘otw 

'snm *tffc 3iwi*** Rte:j aiPt, isiPRi mst, <a^, isipri Trawia ^vsjifU Rw 'siiotiihi wj u 


*WJflT dw *fl*BlT- 

i. « »t% ^jwt «w «n?H i 

swra toj «n^j toss «n?rc i 

«. C>^STI?T « < 3 o*iJ ?Jlt 5 r ^JWf Too W I 

8. *ife >i“i^\s ^ iPi^^s toj %a^*t toe< 5 w i 

<t. « ^slw »lfr ^JW3t tow W i 

b. <FWfaam »iw«j »t% >i»iRfa> wrc *i “i4 %ira c t *ibr i 

°i. «ihiiotji *ifai stett tow *n?rc i 









Rest and motion 

rnm^rntm = c©trnm?m?T<?ptmtm? ^ aq?r i ^r mft 

mm coimrn ^fr '©imcm comm mrnr w, fm"$ 4 cmcp mm ^®m mftm 'mm*itm 

wm© mmmmti mftm mm^iim wtmc© ctcm comics wtjt mmc© mtm cm cmcm crnrn fpftm w ^ i 
^imwS cwr mm*iM ftm ftm wtmt mttm i mrotwm amcmt ‘mmft wtmt trn^ mt m^ mcm fmc© mcm mm 
mtcmcm* mrnr mt m^m mm^rm 1%% mmt mm i cm , mfm mrnt mm csrmm mtmm cf& cmcm ctirnm 
^ fmtm b Iwnffiftm Tjcm, ^©imcm 4f&m mrn*iH ■fift*©miM m mttm i ^©mR ^iivjic^ «cf, 
mimicm sjtw mt mmtm, mimtwm cmcr mt 4$ ^fttc© fmsmt 4$ mmlfmctf cptcn rnm’mn fmcH mmrn 
rnmj mmim ^mffr fm’jcm t^m mcm fmc© mm i 4$ fm’jcm mmt mfm sw ^ mt mm cm ^ 
m^«^mm^mrnmmTm^mm*rH, 1^t%, *1% ^©#t ft*fm m# ^©ttm mft jw mfrttmt i 
mimicm yRmimo©i mim crnwiwi fm^cm jw tm^ *mc© mtfm i $mtm^ ®niw*t mm rnmr 

sw fm^, mrnco m©tm i 

« *iffc : mm mrntwm mitcn mcmrn m^ cmft i 4wm mco^m t^m mtfmgM 5 tf^% i rnmt 
rniml^m m mmc©#tmft? 


Piw' mm i ml'® ftm m®Pf mcm mim i 

<hcw mimics #t mttm? rnipwipm m^cmtm ^rnim mmwm mm^iiwm cptctt mftmom mcm ft? mt i 
comm mtc© mca mtmt mnwm mtmtc*m acstm m$ cm coimrn c^rnm, cfefat, cstmtm mt, *tP©t, mcmm 
rnmsrt, mfRimr mmf^ cmcm »sft 4*iwm ^rnffr ^ « ftm mttm i m<rm cstmrn wmm rnm’iwm 
mmjHj m^m ^fHtm mf coimrn wmm mm^fH ffiflffc i mm mw m-imlUm mm^iit-w < #^om 
mc^^ni mm "Hf^tRfcmm mipirm l^m i mm <pwfD*i fm mm »sft miJMilU^ m^m 1^ i 
^®mR, mm ’iflmocmm mw ’itf^’iictm miwcm m*im cmiwt m^m mm^iwm < #^r mt5 mt ^ ^ 
<>^c<p fwif^%T rnit^mm^mwi mm mm^iH m^mf^© rniwmc^f^i 

mfm rnp^om ’ltd ^iif^tm mtcm i cmmc^cm, wi®Tt ’p, ^ortfm mm 1*m ^rf^m mrnm i 

crncmm^msmtmcmfmsmmmfmmm^ ^mmm^rnmmmwmm^iwm mmcmmti 

^m : coimrn mtc® mtm mrnn 4-wlUw mfmrn* cmfm^ rni^c© m i 

rntmc'm m^gmrn ^rnrnm mmwm mm*iiom cmstt?rr m^mom mcm ft? «m^r msmcmm mimc'm sstm^lU 

m$ cftm <ww?i ^ <##m mcm i mmm mw <p*wfim mcm i mm 

mPf mtc 9 ^ m»m^ «lt^% i mmm m^m®cmm mw mtfmmtcsm mrnm cmtcm rn^rn 

mm’^ricm m^mom mt5 ^©mm ^©tcm 5 m 3 ^ m^f i rnmrnm’mtcm ^ < #m©cmmBmtcm s m^f 5 l%i 




^rrsrar c^n?^r ^rr «tf^^®T ^©t , ^?rr 2i3Ts?t ^t^tcsrr ' 9 t^r 

wr i «*ft w « ^rtw^ 'siwj *n?Nto 3jf^ w(.n<\ -soot vpift^f&o w 

^ftpr *mm <>^fito w ^ 3 ^ vtftfcw to m ^*r i ^iictiw « sw ^5 ^ ^ to* 

<^CTOfW®«ltC^^ftFre to$»|»|HM m?\ <F^PW 3J*TR# (^^ < #^X5w^n,3jf^'Q 

SifSTOF M I ^8 q^ ^mr Tjt », WX 44«rC"M 

'®IHJ®rCH«l «M*4lt«M PF iCTt «lto£r ^ ^t I ^ <ptf OK® ’ltd «*H*6rt«M ^flcTOF «MJ«M I^BT I to$ 

3 jf^ drT ■Htt-M TOT %lPTt PPtFTt ^ 1 % veltimw CTOft to PftPH W ^ 

'*M3viiWfi *i9<^ m%. 1 ftfaiitc-w •nw ^ictt ^nto ^tc 9 ^ wr tost *tf%% 1 

^ITOI ftftst PNTC <Hf^ CT, PPtFTT ^ a^6*lw to ft ft! ^t toil SW ^3^ toil 1 gjTTSSf 

3jf^ awn? toi fts ^iror ^iipih* cs ^5 hlwa. pts si^toc^ toi 1 4 sspra 

«wftiw ftftat «Bft w» to 1 m®\ to «bpi voftMt pptpfl ^ ^ois 

^TtETOF to *?ltWT Pi <>^PF Uft Ptoto to CTOT *ttPI I CT^r «l?ft to%%T Sft®I TflFlto 
PPtPTf ^3^ toPF ^rat «BPI 51% to I fto^ 4 iftlRtt PFtPTt Sft®I ^ ’ft'QST ?m ^ ST 

sffs’tw to mm 1 toft ^tf toFto 3jto ^itopp ^m, ^bt aft, tosft to ftfttror 
toto 1 to®rt tost tor pfipti <>^pf to^to toto to, ^t ^brit pFtto 'toFs fstoto 
m$$ ^itcro? «?nf% 1 ^rmt w» «nPi ^ w 3 ^ ?if^t 

ftIWpR* I C<Pl C»1 1 ’if'o^. ^ »FI , ^3j c<Plc»il 1 

(tpws '5rt ^ ft F5jtc^ ?m$ '5rt ww ^sw 1 pt otw <# totm ^ofw 

«iFom ^bt 1 pi roi ct torrid 1 Pi^r tot# 

Rmfiksi'siM w «i4ftiw«i ’tto^r 1 

C^tWT ^3^ «|<jv||w?I to^ ^IW ftC® "tt^ 1 


( 3 s ) dft to& *iil^«< ^m ^ ci^ft ( 7 i w m{ ^fpf ^ <?fw cttas Tics 3 ^ 1 pit « 

^rto mu® 3 fR?t mp\ ^1 *\m, 1 (to : 1 

W 3 ^ 5 ^ ^ito #l^m <^s sitottoi^ , srt to tofl? Sift 5 wr mm 1 Pit 

c ^toft Sjpp cto (to : ^.b'«D 1 ^ 

^?T(7if i ftft5if^%T, to§, ?rft['Q toic^ ti«o^ ^ ^ proBr 3rw ftiw ott ' iK^IS'o ^ i^ti ^iroi 
mx pi toft ?rt^3^^ 5t%%T? 



■ Jr* 







<«0 


sswsf ^sfpss^ <sft -jib ripipf '^wm ’-w ^eT.^ <*$&$&$ ■ ? # 3 ^ w& i 

l^u ij^II SfSJPB *5KR f'lUCHI *!§N^ Wj *t0&tR SCJ*C 

*lt I V$m f| *([^T IPS* f^ 9IIPICV ftUWff '*W^lP?S %« IPS! ^tplcv 

*(folh wiEiT^gB<Bi*3K33 *#*$«! 'Tiosr^K^' 3!$®n^i 

*A WN| *fl* 

Types of motion 

s OTPfl' lift tfl^is 3!Pt ($*H ?8IF^ 19 istffc 9<S% lift U£F^ aWM 

<5^I?j C^fiRf <ilS$3t *S$ P# I 

t W1 C*P!Pif CWiRt It ffl*S SfK 5 ? W% apftJIPflB stflSpiSN ®ts & W% 

i) c^s ^P! psipf <?i MI^spf *# it *#" ^*ti cm *iN&t *#, 

^ Kfo !# t 5 ^ i 

PR *jf% s CTflRtl^rifft dTWftCI PS?® fci fSS ^ *wSt^ra iSI^tlftPF hr 

'fli^SisFSf W& & f(S%5^PR*i>%’lPf | 

i^Rf ^^5 R! IftP! &&\ &ftPR <U^ $F& $!?$ HJ flliTIt Iftd fi*!PI <flt »ffe PR ^ IP! I 
^$3^ ift ^ ¥»tr HR HPI t<^ 1ftt?£ HR T^pf | 

*$R]j|G «(!% * •tf'fe lift ©J CT» ^ <i$ ^ *8Ft C^ftRt 1ft$& 

^RPT CP$ *#5??* , t%^9 •# IPI I 

e^R HU W* *f!% «!% | 



'W<R'S8H 

pfipti a**!! pi fito w •Br *ia lato fa^pF tato to to ^rftoa a*ca pit 

>IMIIW #l#i aoa i 

**hrc«lffc : *i$m^e sitor* 5 ^ pm <p^ aft ^iwipm toa* w pm ftftfc fto ^RRatfttoas 
m$ 4a*t ^ mfta^o ftp? w <qa ^ito* at Pirn at a^ *ift apn 

^a^’tto^at^waaa^MPW 

^.vs mPt « c^8?r mPt 

Scalar and vector quantities 

'sitpia ^aitoa 'srtaat osipift oste at aftata a*at am ^stpp aift <jpt 1 c*ictt atft aaa aftata 
a^at aa ^*ia ^ta 4 a*ft ata atPF 1 4 $ ata aasta aare aiaat 4 a*ft as?nt ^rr ^aft 4 aa afa 1 
cw aiaat aft aft Piafta £a<j 1.5 tfc,aiaoaa^ara£ac<ja ^aa tfc aia Pirn £a<j am 1.5 
•pi to^ caaa ata to aaa alto* *r«p^pr aaw aataraati ft^ft^atft aatpta wat afpta 
atim ftppa« apim aa 1 

cw 'snaat aft aft ^aft atf® 40 fanfafta capt wt, amoa < 4 g\ ^at atoa pi *nf$fl> 4a 

40 km ij^q aftaa w, to* atftift oaiwiftoa pt ij^q aftaa w, at anat atoa ' s rr 1 >iif^fim 

$fv *m\ ^plc® aPT *tlft>fta cat PFlPtf ftPF PfSte iBow aaoa aca I ^^PtatalP^fa^^H^ft 
aio^ prflpit awr aare apt atpm atPt ftoaa wnt toa aap® ^ 1 tom ftpj&ata 

^laai a*^ moo* aaa alto* ^ wia aap» atfa ; ^rr_ 

i I aftaatftaf paamatft 

^ 1 to atft at ossa atft 1 

paata mPr : pi w osia atftpp ^ ata to a^f^oa awr aat ^rm, to fttoa aaimra aa at 
waaoa Cessna atft apt 1 £a<j, «a, gft, ami, a%, aaa, ^taatmt t^rtft paata atfta ^amaa 1 

odia atft : pi aaa c^s altos >1 *t%a swr aata war ata « to OtouM stpifsia Aoitimw 
os8a atRapii <^,^,a^,^^siiwtsoTif^058aatf 5 ia^iiaa c t 1 

^laR ptoas pput w pi alW wlaw ata « to to ^na o*Ha aiPtotoas cwf ata to 
to“tasat^roi 



» edis ijfta 


^PfWlWR 




c^numft 


iti 

H&WS 

fcsfcw 

5fjSf 



W 

d 

40m 

Wl 

S4I s 

40m 

^ ftw 

gfc 

V 

30 id g 1 

m 

vlt v 

30 ms' 1 


sss 

t 

15 s 

ss 

Fit j? 

100 N 



E 

2000 J 

^s®t 

alt a 

9.8 m s' 5 



»N lifts ft#Ht 

C^CIT Stftl HEH381 #*11 ^ll IN* G$$$ lift f^f“t Wi IS , A I lift A 'fll 1FT 


AIT 



*"KH¥Wni*C¥Hr*ICT¥Ul A <flS 


3fl«p A CJ&S ItlifH SjPF 1 A fid llftfSs ’Sltl 
SHW ’¥31 331 i DaSft <3 C?ilj Itftw c^l*v 1*TOf (iFK, 
tS^ ftot fttfft Wt ISSUE I 


tSfar cssjpn csSi stftri* wusm ust ffaH w 

is i WKH® stftf&s ih ^Is 15^ ^is fts* 

^QT I fS^jys^sqf*! *,.* 1&5S m 50 km C¥ 1 cm UBt W"f¥St 
USUI ^SSl^ln&CHr A £^>5f» HI 3 cm, C 5 !^ 1i lf'iS 3 ! fttl 
150 km Wl ftrti i B C^stfr ^ %SW 1151 30* Cl^l 
fcmftiS* 100 km *in*l TwW ^3J l 



n 


fi^Ti 


different quantities related to motion 
^ o *raH : 

mrsw i ftlfc*fii^*cpftrtw’ 100 ftUts we? c#t i c»fl> 

sics it i whhi Vito 0$ oicvita,, sftn, •d%*r ir wsoc^rh 

ioo f^sts 



1^3 : 


B 




toTOgsH 


tjcst tocw tos i wfro wtei TOto>im wtto to TO cror fTO 100 flfGur ^ <ro wr 

wro to i TO tot to TO (TO 100 ffiTO ^ fro orto? to, wito f^fwro TOsr wtot 5 ! 
wm TO i c*ft (TO cTO ^ fro 100 ffiBiii TOt wfro tout to i cto wtror TOsr 
wtotoj TOuTO ft^s w*o ot uif*tfi> wqA ^ito i TO toH> (^ 5 »n^ ?np r i wist f^Du 
CTO W TO TO f^TTO ^Cg*t U*cTO -cTO TO I TO ^TO C 5 S^ TO I ^TO tTO$ fro 
CU ^ Ut WTOtCTO < #TO wr TO WtH I tTOfc fro TOTOc<W TOC¥ WU^TOU 
TOTOtTTF TO*! TO I 

CTOf U^jf Wtft WTO 5 ! W CTO WTOtCTO WTO®t W^Tfc, Tj^ ^ TOCTO WH 

TOITOCTO Ito* ^ Wtft WTO 5 ! (TO CTO WTOWfl fro I 

TO*t U*^?I ^tf^TOlU !^TO f'i'&l ^Cf] Wt I C<Pl(/il A W^rt 5 ! C*tCW B WTOlC 5 ! (f$3f ^.w) RfojJ 

TO (TO TO I TO TO A (TO 5-TO fTO W*lTOT 5 J1 5 !WW ^ W<TK 4 

CTO AB TOlfclfiW ^ TO! TOCTO Wl 5 ! ,45 = s ^f^TO ,4 (TO B *2BT fTO I CTO^TOCTO 

Wl 5 ! « ftw WtC^, U^TCWt TO 4TOC5??fTOl 

TOtTO TO! TO TO! I 

.-. [j]=z 

TOC*1U 4TO TO 4TO W<fa fSlfBUT (m) I CTOt ^ 60 m TO*t fTO W» ^WtU U^fiT 

W13 W# WTO 5 ! (TO 60 m ^tf^*! fTO TO CTO I 

gjfc 

tot to, wtcro ®niw«i TO £ ioo fSifBur ^ 50 crocw to to i ^ ^ TO 40 
ctoc^toto^totocstc^^skto? wf% 5 n J f^?f™t J f^i ctott w& tou to crocs i 

TO TOT TO, TO 100 flfGBr ^ 50 CTOCW TO TO I 75 fSfBUT ^ 30 CTOCW TO TO I 
WlTOT tw W» TO TO fag?T CTO fTO KTO? TO tw fag?T CTO (TO ^ Wlwspvj toTO? C^ cTO 
gWKTOTO^t^WTwTOTO ITO^ WTO wfrot^o ^Hf TOCW TO I TOT 

TO, TOiTOfcTOUTO 1 crow I 3JTOR, 

l ctocw TO sr wf^iro ^ 100/50 = 21TO^ 

1 crocwl^ wfrot^s ^ 75/30 = 2.5 flflfa 

^rox.t^w^crogwKTO, crorf l c>icto^ f^wfro cro cTO ^ TOfW toto i 






<TO '^rmt aro aj» we* to w «aw «iI&$i*o a^w fcasr i ctictt r*? w 
aj© we* ^ft a^ «il&$»i TOe* ^r ct ?nft to *if^rM ^at gjfc wi i a^^>?i wto?j 

*ifo46w«i m to i mm to ctot 'shjviiwh *iIWc*m *to g% toi 

^sf 4^ 3RH ^gst^o w 5^ *l15 NH tot I TJBSfc, 



wiCTt*if%%^ , ?^/wjrrf^'siI^>i^Br,^i^raJ^ 

d 

v = — 
t 

gf% TOT «I4»IIC'M <#<FoC^ TO CTO fTO *Jtfc* ^ST WKT TO TO W1 aj%3[ CTOT f^s (TO I 
aj$ c^°ii«i ^if*t i 

?m 

afar to to == totoi 


.-. [v\=j. = LT~ l 

ct^[ w ta w ^siot aj^ *ttroi to, to?$ torsff to?to ^toj ta tow 

giro ^to tobit to i gaero tor* ffiro (m) to* tow<i ^to* c^w (s) toto giro ^to to 

ffiTO/<7TCW (ms"‘)l CTO CTOT TO^il gjfc 4ms -1 W® g^TO Slffc WWW 4 filter g?F§ 

«ri%a»r^Bri 

giro 4 to t^/<7itw w ^iunpBr gfiro ^j ^mr tofp ?m gae^ ^tof fawiflite 

to?. wm 4to ^Bt to afro to*p ftt«iif3lBhi/?rtt (km h 1 ) *# i *tif$?r figreifiiter ct gjfc ^*t 
<K<] ^sf km h" 1 -4 C*TOt TO | 

•upajfc : crot g*?* ^<fiw gfir towt giro to?t cror gfro^ ^t to gfir tot 

to?j tot to ^tro £ ^ 5 ^ gfaw ^ ^ *waj^ ^ i ^ gft tot to* tot 

g?j^ ^rr to ^iro giro w gf% ^oti 

^ 5^s ^ K®r ^i?T ^5l?r ^ast*’® C*lfl> a^ 1 W w f^?I ^3N ^ WJT 

a*^ ^mr i TO^af^^t^i i 

_ CsrfBW 


^ C^tWf aife 15W (TO f^Tl^ « «IW TRW 7 frg ^Q^t ^ 6 ^BBT 300 fowlfiflJM ’M 
TO, TO^slfT %3% ^ 300 km / 6 h = 50 km h" 1 I iqTO%af^ ^H?f ^BR CT 





w> 



«iPH c^tcRt ^ i 


stc®j^ ^rtur 50 


<Ugj 'sfttisr <oa cm ^flcws *na i 


extern iff* gft wrf© -sit, c?pr $®f^s 

% R*i» '©kc*i c^l rcs '©Is ^*icss $1^5 

^gt% (M wc^ ^'siriw'^’wwi 

? ^PRI W ^3T 'SfwFte glfc <33 •'PSt'S 


gjfc^M 

Sisslw 


«rhc.'o 9,cs l 'flkHd 


io^T32l^43 ctwwsi >w*i »nf$1fa gj % w % fl»«r c^Tc-fi »^i*w *ttt"f ^eiss® 
OT«5T ^%5 ig^Bl *n%ffogfc W % ^T WHffS EM ^»T '®tFF $ 3PTOT I^lCfclflfclfeW 

^ ,J W5 %l ^ WIP5 ^3 I OTC4TCT1 gf% *HJ C3*Hf 3J$SEKW C35TC3T «ttl^ *lf&fafl 

wr 1% i\ Fm ^iwiwcin ^rtm wra g^ c^m far cwtai c^h 3c®ra 
gt% w ^r Ftf* sot 'aiwrcftsw ?jicfir 3? <?rcm «hcts ^nwj ffiw ^ i 


333 'srrsRjt 3T*fl3 < t ^n^i?i i^t ^ 


wnH c^h 


*ItI> ^5tQ fiftfa w i 


cw& im « gfes ?m ^ [LT _1 ] 

c^pfer 14^3* *s gi^s <93*35 < 93 P§ '*$% m s ~ 1 1 

c3t’M *IH 'S I*W <j$$ ^ItSfc I v ©kC3 5 t <flMft D#W^ 
mPt i ®»iw %3t3 <93^ m*6to wit <rat^i¥ i 
3t*5tft CTipn <j$ toa *nw 30° ca*!* t 
3*GI ^83 W\ (tits, d$3|: *.8) I <?$ 


I34*»lw 33C® *1133 C3»t 

30° 13NIH tew ftl* 20kmh 4 I 
l ’1I1&IB5 <93^ 461413 TOT 





•38 


K3, W 3f^iJ 3^3^ ^C3 I 43 <WJ3 g 3f^©3 3£3 3f^Q 43 5% 

WOT 43ft 3t3R3 I 3*^3 C3C33 ?TFft W 5% I gf%$ \om C33 | 

3ft 3ft% c^wrr 3*^3 c^ 3t3 « ft*p \5Mi3<tfv&o «?tt^ <rft otp c33fp yp wi 3t W33 3C3 i 

3cot <33 -yw t«eto 43*ft 3f$ 3lf fa<p ^31333 i ^ ftftfc 3I3R3 ftftfc wnafer ftft$ ftt<p 33H W3 
WT 33 «lfc$3 ^BT, 'SfM^ROX 3>OT1afl3 3t$?o 3ft JJ|C<KS) 332 ft&l3 I 3^ C3>IWl ftft$ ftt<P SOT 
fflWK) 332 fiflJSl, ftffa WWW) 332 IsflJBf 43?, 43$J3 3ft WWi«) 332 ftlfa ^ Wffo 3ft?P I 43R3 
3COT(?R333t3«ft3S43ft3l3^3lOT<OT332ms' 1 RMl *|q>R<3 I 

(7PR3I 3*^3 3ft 3ft<MW1 ^©13 C3<33 313 3t ft3* <fl fteUM 3®4'$«l 3<fr ^Tf 3*^3 (Tft C33FP TO 
<33 3<3 i *i<fK <3*R3t 3*^ 3ft oth W3, oth ^ftsw *rt 3R3 ftR3t ^313 to 3ft3 ft3* 
3ft3^a3 3R3 ^Tf <Tft <33 TOWt 3£3 I TOl3t <3 MlUMl 3#, 3tft K3 $*>Jlftil <33 ^3133^5 
’spwtl 


<33<3T3^3ft ^33<3<33TK3^1^3^<3<333R33ft^ft<wft^ &«UM 3ft<ft3 w 3R3 I 
3^>3 <3<33 3ftsft3 ^ ^OTt 3ft 3^>3 ^3 w I 33t3t3*, 43*ft 3tft 43*ft CWT 1 <*ft 
5tte^5|1^ 3ft 8 PUW 33 33 3tft3 ftlrelftl^ (TR3* 3lf$f&3 <33 ftft^ ^ I ftft^ W3 
<0$ 3lft3 <33kmh _1 8 ms' 1 43R3* ftt&3 3l3te (OTR3T ^FTt I 


3l3ft R.R 

<33 - wr 3foft 


tflifa'R 

TO (s) 

C33 <km h' 1 1 

C33 (m s' 1 ) 

1 

0 

0 

0 

2 

8 

14.4 

4 

3 

16 

28.8 

8 

4 

24 

43.2 

12 

5 

32 

57.6 

16 

6 

40 

72 

20 


•aft 3l3ft (TR3J <33T 313 <3, 3ri®f&3 <33 SOT 8 WWW 0 Oft* 4 ms' 1 4 <3<?RS; 3<33 g 

WWW8 43 <33 4 ms" 1 ^ (flft^3 3# TOS (OT C3C®^ I ^R 3% 8 (TRW TO 

3J33R3 3lf®fi*J C4C3S 3^03 ^C?RR 4ms' 1 ! OTJ 3OTI, ^ (TRW 3ll^l^ CWfo "##3 ^C?RR 


0.5 ms' 1 ! ^TT WOT Wf 31^1154 (TR3^ 3^<]VoW?l ^ ^TTt 


4ms 


-l 


= 0.5 ms' 2 l 


8s 








*iQ^c-w tot m tow crour ^a*r i w «w »w«w ?rte*r c^t 

^ ^ ^ 4 < r 3 toto « toiw wsfp ^ TOt toi ' skto * w 
^‘IPsfp ^i*ict w TOt to i 

toeto * iw ^**$3 wiwtii tojw W ^ft i c^rt *nft wt#Mf «/ ^prt «ibt 

WffiC^t#v^I,Wi, 

t TOTO «Fl3I *lf?fa&T = v — u 


.-. toto c^l^ = 


v — u 


t 


v-u 


t 


:. «C*B[ *#<%ETO m, a = 

«Ffi[*lEfa OR 
= ^ 

^ c t iawf^ c®s^ ^iPf i <ro fro * 'sues i »«w fro* to^ c^l^ *i9^c-w 1 (TiE^^fTOT wrcM 

<ETl<l*f *1% RMMl ^S%, ^tE®f$ TO CTOfif (^5^ ftqffc fsfc* | 

^ TO ^ 1 TO*T <?TCTO < #^T TO<J E<TCTO ftw I WWW) ^«t TO* TOF 5 FP I C^f^PT ‘ s tm ^fcPT 

<?rcTO *Q<6* to* e*e* 1* 'Mlvo %e** i cnwwi ^TO** , Wto s tot to « i<fK wr to i 


■sHait : ^srcfa *naiT *pit 


^«t = 


eto 


eto 

’*m 


to*t 


TO^iani 


wf 


?m wxw w 


:. [a\=js= LT 


-2 


eTO 


: 'SJSCHil TO®ll — — TO ‘4 < P < P I 


W 


^<TK, 


ms 


-1 


^tms 


-2 


C*TE*t *^*j ^T 5 m s" 2 ^TO f^P TOffa *TO <>^H5fl 1 s ^ 5 ms~'^%JTOl 

Tjw ^*t « wi ^f«t : ^«t ^ ?fpeto to» to*, tot- ^3rt « to i ctot *^*j c**t ^ 
PiflH? fro** wro to§; to* *ro^ to** ^oiro* c* ^p«tE** ^** ^ *t *e* i ^n*r c* 9 ! ^Pw 

TO *f* TOH ^t «I1W , ^ftpr (?T ^«tw «PW ^3rt ^IT TO I 

^r 1 ^ e t ^pit '5fl%^TO sietw Vj^lM ’'^o ^3^ xp«t i -jjf^ ^5 ^fc^ 
vj^oiw ofsvs m& ^ ^?w to 9.8 m s' 2 ^ff^, f^p ^rro «rtw wr ^ 

C^f 21% MWC* 9.8 m s' 1 w^s »l 

'Btts «rTOt 3 Tf^ep 5 t^ CT W 5 T ^ , GflR *nt^ , ^rfe^ 5 ! , l^tT ^»Tl% ^ 3 H TO TO I 





vS'b 


Wt5ms'‘ 

caa^ai 

^ratTgrPr, 

v-u 
a = 

t 

45 ms' 1 - 5 ms' 1 

^t, a = 

10s 

_ 40 m s' 1 
10s 


(flCT^TBtCT^IC^Itir 10 s % 45 m s' 1 I ’IlfibfDi; 

^« 5 t,« = 5 ms' 1 
C*m ca*t, V = 45 m s' 1 
W, t= 10s 
^p*t,a = ? 


= 4 ms" 2 


^ :4 ms" 2 


MlFlfo* frfftH *n1^?r C^t 20 m s' 1 CHW ^HMMJCPT C^lnr 4 s *ibt 4 m s" 1 a?T I *n^fljsf ^p*t 

C^SI ^SJT I 

'Wtwift, 


v-u 


a = 


t 


4ms 1 -20ms 


^t, a = 


-i 


4s 


-16ms 


-i 


^ CTt, u = 20 m s" 1 
C*ft Ca*t, v = 4 ms" 1 
W, f = 4s 
^p*t ,a = ? 


4s 

= -4ms“ 2 


$ : - 4 


m s 


-2 


\.<t *1% wi^® ?n% *ita*iR* 

Equations of motion 

TOT #?fl Wlif W ifc Wt^a WOm *WNR TO! TO I 4$ 

to ^ *ifoa ^twt i 4 $ ^to^mi atrorT to tot ^ wrtoti 

sihtfi TO TO , ctictt u «i ifh m*i ta a wf t k®t 5 ^ ^ 1 

« *rtfea ^iffaTOjro srSHpro toito tow 1 sa^l^wi tou : 

u = <W*t *WTO CT <W*t 


a = 

t = 'S|R>$|'*© 







5 = wr t ^prcir 'aifetfi-'o ^ 

v = cw <m*t t w ciw <m*t i 

<g$ mffi “suvat” «BFBI 4 »M»lM CT 4 m MWlWl mffi WHt SftWT mtft 

mffi <mm mmt mm i dc^fD ^4^ mfi) ns mffi ms 1 wnr^r^im 

mm mfam 4 $ mftw^mm mimmf Wo mtPt'jwi >i^«r ftfa mmt mm 1 
^.8 «i^w ^nwr OTWfl ^sh. 


v — u 


a = 


.*. v = m + at 


mm $ «mwici mrnt cmemfl, 

' 6 i^i-A 4 » ™ 





M+V 5 


s J±±A t 


( 2 . 1 ) 


( 2 . 2 ) 


: ( 2.1) mUfampim (2.2) ¥ rnmtf mrnte 1 


.’. s =ut + \at 2 


( 2 . 3 ) 


: ( 2.1) mffwtcms (2.2 ) mvfhmtm 

mtamw *fpr mm 4mi 1 


.’. v 2 = u 2 + las 


( 2 . 4 ) 






2 m s" 2 ^*t 2W ^i?T ^ C^t 

20ms' 1 WlWWW^fWt^f^#!? 

^rntwif^r. 


v = u + at 


^t,/ = 


v-u 


a 


20 ms' 1 -0 
2 ms' 2 
= 10s 

^ : 10 s 


«*N1OT, 

m = 0 

C*T3 C^t, v = 20 m s' 1 
^fTt, a = 2 ms" 2 
W,/ = ? 


: 54 km h' 1 «Pf ^1*^ *11%® 5 s^o4ms' 2 slcaW Wt ^FlTl 


insist wift, 

v = u + at 

= 15ms' 1 +4ms' 2 x5s 
= 35 ms' 1 

s = ut + ^at 2 

= 15ms' 1 x5s+}x4ms' 2 x(5 s) 
= 75 m + 50 m 
= 125 m 


<*N1OT, 

«ilPrC<H, u = 54 km h' 1 

_km 54 x 10 3 m , _ 

= 54 = = 15 m s 

h 3600 s 

^t, a = 4 ms" 2 

W, t = 5 s 

v = ? 

^ ,J = ? 


^ : Cft C^t 35ms 1 125m 


»1lFlfo4> *.<? : CHM 5j1*sm I^JRr <SR?P m 10ms' 2 ^Ipww 80m 

•ncr %iwt ^ 4jfot* w CTPi »i 

^ratwtf^r. 


v 2 = u 2 + las 

^t, v 2 =0 + 2xl0ms' 2 x80m 
= 1600 m 2 s' 2 
.'. v = 40 m s' 1 


«nfirc^*f, u= 0 
^3H, a= 10 ms' 2 
, s = 80 m 


^ : 40ms 1 



''MR'SsH 




Motion of falling bodies 


aae®j^fD to^ TOift <top ^3tof f^s to?i i •aft'srcjftCTflTMwiwi 

Tj^ TO^?T 'are«U CT 'srM't ^otw TOT I Tjtffr TO^iT ^tf TO ^ ^otW «|R>^ TOT 

*rtK cro?n top ^uf «j^% «n^*iw ^R ><4 tot to 1 3^1 %^* mwiwi top <> 1*114 
R®twu ^ ^11^ ^ RCTwii ^ 3 tict 1 

R®twu «ifosr ^bt ctof t wtft ct to si^f tot cro?rt top ^ ^ tort 

3PTO3 <pp p«f TO 1 iflft pTO 5 «||$>^©t p«f TOt TO | 

TOBT 3P?J ^(cfr V^IM 3^o CTO?Tf TOp cTO TOTW qfc^fa p«t TOT I TO* g ta 
st*m TOJlTOI 

CTO^ 'S)R><Mfo p«f ^ &m p«f, ^pR ^ 3 rtnf TO [zr -2 ] «W>W^ms' 2 l 
pf£&<J CTO^T 3<TO g 4?J 3H^ <#t3M TOR, 

GM 


4*TO, M = 

G= TO* 3JTO% $TO TOT I 

R= 


CTOT?, ^tf TOff C?tHl^m TO, WFT 44j£#T m, ^ ^f% <]Jpn< Re $<& TO | TjpR 
^jcfo 3f% g tflBT'SlH '3TSTPT TO I C*fl[' WFT ^t% ^JPrft R TOtbUI TOT tot (PT'^Tt^ g 4?T 3JH JMlbUI 
C#t I ^T1<J %5 TOTO i? ^ 3TH TOtbW C#t TOT g 4<I 3JH TOCMIJ TO I 


^|t& fifp 3»TO g 43 3J1JT fifp TOT 45° TOFftH ^ TOTO g <flRT 3T1TOP TOtf 3^ TOT TO I g <TO 4 
TOPf 3^^9.80665 ms' 2 I RfllfcM ^Rqft *MJ «lM»IH TOT TO 9.8 ms' 2 ^T 9.81 ms' 2 I 

^n© <\>y> 

(Trron <>p<> ^ro crop cros fro 'aiRw&i ststto ^fros c*N?r i <araft %wr crop toti 

3N?T'a ^TOT TOtW «iR^ fl«lW C^5 fTOT OT^tTTOr pi, 3W?^ TOtCBrS ^ifDcv® 

ctitm i ctwsl ^ tas^n^r ^ ^ ^ ^n, ^sit TOtw o mm 

fc*fir 1 ^ 11 ^ 1*1 «lffe 4 <«r ^ 3 H ^ I ^otc^ mm 3 Tlte ^ I 4WWA -ms 'SRT 

<J 3 ^ 1 2 ^ % ^PTCir 3 flte C^T I «Wt->M W 3 Tf «tm 5 T ^^PTf wnt ^ ^ra 3 Tlte c^ft^s I 

3T5*^^?r JJdtMPl : 3^^>1^C^*0lPl^1% ii #33aTCTSf^5B|STi ifl^PTl^s «1^8 ^3^ ^3f TOTI 

•aft 33jJT»|CTT 4TOT13T W?TR CUCT %T ^T*Tl?T 3^s ^3^ c^JS 3WIWJ ^ ’iTSlfT ^IfT 
w?tpt chict 3t 5^, ^ cro?n ^ c^t ^rr i <r^ frot ^f*rm vft«iw <asr ^ 

TO ^ 5 T W C^TOTt TO ftaT ^ | CWT- <Tl^lWf) ^T*TT ^ ^ 3 ?T ftst TOW ^ I 

>ITOM>^TOH TOW TOH TO tot I 

t^%^3T : 'STTOTH fTOf <TtTOT 3^s TO^ W?I (/) SfT^o CTO (v) ft TO«W TOt^frf^F 

^ff* 5 ,, V oc / 



8 o 




^sr : Ifcia <ro* fan nwm ^ fa*fa to?i ot ^ (A) wfaasn to^st TOna 

(/) ^<T TOj^tfap hazt 1 

m nra*, crot h wtft cnn to wfe*c4a sro »ut»iM i t to *isr vc^tai^s 

^ I n 3 ^ ^ <fl$ ^ h ^ (TO TOT, ^TOT «lft3T nffaTO ^ 5 *flBT nfalFa A «SW ^a*f a 

«*rt ^an g <tto$ *fs*5 nfw ^^ 1 ^ ^twt^t nrntTOi 


V = u + gt 

h=^t 

2 

h = ut + jgt 2 
v 2 —u 2 + 2 gh 

stlffifo* *.& : 50 m % HWIt-W Wr (TOP CTOT TO5 fan W TOt ^fap TO© 

<MC<1 ? g = 9.8 m s’ 2 


TOft wfa a 3 ^ CWI 


v 2 = u 2 + 2 gh 

% v 2 = 0 + 2 x 9.8 m s' 2 x 50 m 
= 980 m 2 s' 2 
.'. v = 31.3 ms' 1 

31.3ms -1 


4 TO, 

^lfa<M, w = 0 

^l ri 4’p,A = 50m 
C“tncan, v = ? 
g = 9.8 m s' 2 


’Ifa's c®Nf ft? 

Motion and graph 
> . ija^-TO cnnffca 

TO ^fa<llfa© WliT TO TO 5|%%r a 3 ^ '4M3V||Wf| nfaP©n kfr I a 3 ^ ^ 

>w«jsi^iafaoaTOi to# ^asfii cnnfaaa nr to wr am i 4$ cro ^ ^wow x -to 
aatan to (/) 7- to aaiaa ^ (5) wim wr aa 1 4$ <?fai>TOP ^ -to cnaf&w 

anr^ni ^ cnafrar top tow a 3 ^* can fan wr am 1 fa$ ?jnn can « cacna mj ^ 
-to cn#ar top can facan TOrinnt ^ar tot 1 wfifast nfaicaa wm wiaat ^atcn cw 
tot cant aatan toh a^a TOrtnar a*aa 1 «sft wa ^asfil nfath a^a cacna faa*a carot 
nfaa^n to nr ; ^to°n ctot tort nlaa^wa wm cacna nfap©n aka 1 





8i 


(*$) * 1^*1 C 4 C*lil : 

TO, CTICTT CTOt ?1WT Wm %(fR% (CNG) 7lP% TOfl> tottoff I 21% 12 

’Em 43 ^% 3 ^s TjSFq to* C^tWt ^ptt I 

Rl#t *.« Y 



Bifl : $,.<? 


tossr Rmto ■#^» *i%?i ^rt ijs^ -?m cm to& *.<t to <7NtM tot i (fit Ear cue* mwimi 

ma\ to, 32 ftto v *ic.'GiQ<‘ntf& ^ tot toi i sww jr- 

«iw3r to 32 toroift fagjfc (M) ftto ^ i wist $ a to c^Ntoa to y 

wjrt •wi-'ohh TOf& TOre ^ i tjw ^at to, gniR* <?pito*T to p %to ^ i 

P <?TO Y W7W3 to ®TR to^s ^<TI <flt *TR 7 TOCT OT %^s (N) Cm ^ ^ ^ 32 
%to ^ (OTV) I <?NT TO OT, '6|Cl5ira<Hin5 4 TOW 16 km ^ '5%TO I ^jssifc, 

GPlfSai C^TO PTOTOf TOU t = OM TOTOJ j = PAf *HTOt TO I 


PM ON PM , 

■'■ ^ = ^ = OM = OM’ ' S ^’OM <* OP m (slope) ^ 1 

tor to : to^ to toiw ■site i (<it ^pWot ctobt « '^Rtoto 4to to to?ET 

TOto ^Pfe stfro tot ^ -tos toto to i (fit OTifBar <?TO 32 %fto qlvodho 

Tj^ifl^TOt <33 TO I 44 


(«t) W < 3 Ft 3 CTO : 

*.«> to '=pr crot ?!%%r to^ 3^ tjs^-to 3 <?r#at 
(TNTOt^l CTO!?, (fl CTO TOR Tpror tor ^ 
^%«ir tos Rt ^sit croton to 3 GHt ^C3 Rt i (fiftTOfl* 

TOGHt^RI <TO?(f)C¥E 3 I 33 ^^< 3 lR'&TORt, 



to (min.) 
f§ 3 J : $ 1 .'b 



8* 




a*iOT$ afa>a>i caa w ^a caa aam ^a at i caafea caw ^ataat a>£l!5a cawiwi ^c&i caa fa<fa 
amw wi aatata>36l^a^caafafaamw*cai x wrm ^aa 36 latafe Rt^^iS) 
(A/) Mhs amW ^a I M caw 7 «CT3T >l»lho*H 4a*f& Caat 4l^» ^Cai aat ata* GWlfl> 
Caaffcsm $aa (F) f^ffs ftfs^o ^Plt I iflam P caa Ma amtf® ^Ff 'silalwaw 4a*f& ^ ^ 

aawfit larger ABC facatHi amre ^ca ala 'srf^gw ^5 ^ ^ ca isrffc p f^a ^ afsjaw; aa* caata atta 
a^ isftsr am i '5 rj amm, ^iaat ait aa 5 caaia 4a*f& asmt Rmmi amft caf& aaa caai^ca aar amia awt 
1 

^mca, P f^w 

y^C amt EwfPte ^ 

^ = BC am ftc^iu aaa amata 


at, v = 


^4C 

PC 


1%"$ ^ c^fc fargw facasat ara ^ta caw afaata a*ta af$a* a^ amt ^ifVt i ^®it 'romt p fa^w 
pz> ara^^c I3rgt«m a^t a® larger mfw a# i 

^ AC DF 

aiaa H^sf abc aja^H^er def caw ait , ^ ^ 

_ OF 

^.v = ^ 

OF 

tas^f ^ ~5mED ^amai 

^jbsk p fa^w caa ^cat £ ta^w eifaro ^Hwa ma i ^it aat am ^-aaa caafreaa cawtwt 
ta^w >i4cam ma £ fa^w caa fawa a*ca i 

caa-w caaf&m 

w caca ^aata a^a caa aacaa $aa f=*«a a*ca i 4t ^asfc caaf^aa atarca oti amt am i 
(at <wcm anawa x -w aataa aaa (t) ^ y-aw aataa caa (v) **rm amt ^a i «aft 
caafSmw caa-aaa caaf&s aat^ai 4t caaf&m caw w®r cawtwt ^s caa <aai^aa eifa aacaa 
atca cacaa afaa^caa ^ta amt am i facjj ^aa ^acaa to caa-aaa caafsm caw ^aa fa^caa 
^tcat^at amt ^cat i 



*IHI<R'S8H 


8vs 




i£i^ ^ ^ s t w twpt wu <to?t ^ i ^Kx-'5fc^ to* 


( t ) ^ F-'SR^ to* C^f (v) to C^f-^TO <?Hf53f (Tlffr 

?m GT«ft ^ (f&Sf: I ^5|MT ^ CT^toBT ^ MWIWI 

1^ p«ti p cmc* x-*<uw3 ®*Br pm ^ i ^oto mwiwi 
om pm wr^im i 

«c«t?r pm 

^WR^*ta= = OM 

r PM 

w™$ -qT\ ^op-4sn>i®ri 



l&iil : 


^sit^ura c^t-^ro crptffcm mwimi ~m $ ^ps ^«t toN^i 

tofTO : to?f % (7TCW #p <W5Tf ^ I 

: *.8 



C4*t ( km h _1 ) 

CTO (m s _1 ) 

(s) 



0 

0 

0 

5 

9 

2.5 

10 

18 

5.0 

15 

27 

7.5 

20 

36 

10.0 

25 

45 

12.5 

30 

54 

15.0 


^ ^wbi i 4t ^wcBf cs\m «i*»rrcsr 4^ to to*too <#o sift* w 

C4*t- 5WT (??#3lf& W 5 ? W I lilt <FT#3T Gto& 12 MWWwl J1HU *lll&fi>«l C4*t 8 ^ CTO W I 

v*r*R>T>t^W& to«l «tf^W *H|pw to *H?gfa tor I 

®WIJ : ^src*r «^ ^c^n *hi ?m tor ns sifc wwi % gjfc tor i 

Tpafftfa : wf, tor c^.to 5 !, i 

i. ^ wf to i flfeia c*m$ toictj «jbt ttfs tor to i 

wfa «w shc-'bu tot&^t^ttofcsro, wrwil^in^^’itoi 
vs. votfllta fc*lBRT SttlT^s vflwffi mM TO I to 5 # C^S OTS? TO TO?i TO4 TOT ^ I to 5 ^ 

^JTO Wt OT ^RtW ^TOFs TOTO ^5TO TOT ^fl> TOT TO3T TO 1 

































8 <t 


'K. 

V. 

«&• 


*m s 4 ^^8 «ifosr ^*r i sjw>jc<M *1% 

otfra^saf^i ^ *tf% isw *i<m^e *itfc sms 





» 3 PRar ac^ji<M * 1 % *i<w^e 


^ *i<i*i^a «iffc 

^ -snwi at^o «if%sr ^Rt ^ i 4 »|e^ toij itfar ft* i 


ioo 1 ^c^ 5 f J f , ^i% gfaftfa ^c»Frf^ 3 r^r%a^«t i 

iSw M U : w «iI&4I*b ^ 4® tfs gjfc ft fa, ga^-w <?Hftsr «aw, mwimi 

to 1 8K 1 #fa 3% i 

:t^<? 45 r, quit ^,*ri$«n| 5 tf*iw fasti 
4 lcera : 

h. ^PBT <?WBf "Slick (>$&W R«H ^ ^ qi4M «HJ CTlPtt qfefc) 4FP 31^8 ^<f>n$ Wlerl 4« flqfe I 

*. Iflfc ^ 25 1^ 3^ 3^ TOf 51^ ^ f^Q I gjs?Tk C*tt 1001^3^1 

<?. c^Rh ?nsr -wm* qf$ ot quit ^ ^ i afr & 

g<it^ ^ht ?m *wm im \ 

«». 34*14 w to «w qqa $ w *fqj qr £ gasp *fqj *i^ gjfc ?m i 

n. i*m 44f& qq* 4Mw x -tort w (?) ^ y -w^f fltw g<^ ($ *nm ^ 44ft 

OT*tf53f ^5»T 4ST I 

v. cqqf&sr Mwiwi to 'srf^s g?p* «w «sft w qjqqisw % gt% *n<R £ 
^T«Wf*i4 3% f^fa 4Sf I 

j*. 3^8 ctft jsw OTk® ^ a^WalUji 4 a i 

bo. a^ 8 j 4 afHafi? ^r**i^ 4 a i 









8 <t 


'K. 

V. 

«&• 


*m s 4 ^^8 «ifosr ^*r i sjw>jc<M *1% 

otfra^saf^i ^ *tf% isw *i<m^e *itfc sms 





» 3 PRar ac^ji<M * 1 % *i<w^e 


^ *i<i*i^a «iffc 

^ -snwi at^o «if%sr ^Rt ^ i 4 »|e^ toij itfar ft* i 


ioo 1 ^c^ 5 f J f , ^i% gfaftfa ^c»Frf^ 3 r^r%a^«t i 

iSw M U : w «iI&4I*b ^ 4® tfs gjfc ft fa, ga^-w <?Hftsr «aw, mwimi 

to 1 8K 1 #fa 3% i 

:t^<? 45 r, quit ^,*ri$«n| 5 tf*iw fasti 
4 lcera : 

h. ^PBT <?WBf "Slick (>$&W R«H ^ ^ qi4M «HJ CTlPtt qfefc) 4FP 31^8 ^<f>n$ Wlerl 4« flqfe I 

*. Iflfc ^ 25 1^ 3^ 3^ TOf 51^ ^ f^Q I gjs?Tk C*tt 1001^3^1 

<?. c^Rh ?nsr -wm* qf$ ot quit ^ ^ i afr & 

g<it^ ^ht ?m *wm im \ 

«». 34*14 w to «w qqa $ w *fqj qr £ gasp *fqj *i^ gjfc ?m i 

n. i*m 44f& qq* 4Mw x -tort w (?) ^ y -w^f fltw g<^ ($ *nm ^ 44ft 

OT*tf53f ^5»T 4ST I 

v. cqqf&sr Mwiwi to 'srf^s g?p* «w «sft w qjqqisw % gt% *n<R £ 
^T«Wf*i4 3% f^fa 4Sf I 

j*. 3^8 ctft jsw OTk® ^ a^WalUji 4 a i 

bo. a^ 8 j 4 afHafi? ^r**i^ 4 a i 
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itotfli* (V) 

il ^^ 444 C 4 Rft ? 

(4) m s' 1 (*f) m s' 2 

*1 ^#3 ®tfw ^ W «tf% ? 

(^) 

(*t) "tfUl^S «lf% 


(•0 Ns 

(«0 $»i^siwisj *iffc 


(*0 kg s 


-2 


\ 8 l f 3 Rtjr W^^IPT CRIW faff 4 t*TPl ^ WST CT ^ ^BT Wt & WS *- 

( w ) (^) ^ k ^ rt ^ nf ^ 

(*t) <jj\ 8 |^iiR )4 (*r) <j 54 ifii ^4 

8 I 44 fE > fwlfT W*TH < Plt 4 a I RfaS 7 TO ^ < P^>fl ' S |^|«4 ij ^ ^ 

... (u + v) 
l s = - -t 

2 

t^?i C 4 MH 5 

(4) i 

(t i «* h*pri 


(ii) s = ut +— at 

2 


(iii) s 2 = u +2 a 


(<D ii 



(*t) ii « iii ft) i, ii 'Q iii 

< 1 ^s 4 3 ^(?NfM 1 wl«? 



ft) 


o 

ft) 


’TW 


B 

B 




(st) 


ft) D 


1. 2 fcf 

i i PiMttoi wpp® r c^s ^isr w^rr 44ft jhSwhim jtq^ *pit i pt 4tsfl?t ^ 

ftE4 ftfpft ^PsTIt srfw 5 min *BM5T ®ttf^ Pwfsftta ftE4 *IM w?rr gjfc fe fjfa | 
CTfl?rTOC"W4«na'CTSl1fc^rtfer 18,36,54,54,54,36 « 18 foMlfiftM I 
( 4 ) gfw ? 

ft) *tft *lfo% CTlCTt 4*^1 ^3rt 4TNJT 43 I 

ft ) sm <? # s > ft<i 43 1 

ft ) $* tra to wt -^ ra <? Nftsf wwh 4 gj wt < uwr 4 si ? 



FORCE 



pots ^S *tfe ft&S *lt<W‘1l I *|fes CTtfSfc ^^«IC4 fa# ^55S 

^Pow sPFtn ^gh i <a wotts W *tfa faopp «h$ ^twt «hc*iihI sjjjs i 4 *ftte ^®t, s*r, 

PRSIS Sfjfa «S'CS*| , ^*f « falW*f 2W*t fasr <4 'af sites oftOTlfifa SJS I ! 
v^^Otff ’’fa ClW «(!*Wt1 - 

i. w^s \ « -scts fw quint RttfcM *ifat sm ^ar sjssj* *w sjKrt *ttss i 
$.. RR>jj sppts sc®Rt s^fa <uWrt *t!ss i 
vs. *m « wu 4 gw smstm^ac® «ibr i 

8. 'WM't «JNJI <MW*I 

tf. ®lfa ^l^lws JtSlS f^cd^H TOC'S *itss I 

vj». PiSUm* stfaj ^€ts smts *w qq *tfatm sssg» *tm i 
n. ffifcUWsI *tfat ^Sts ^ SFRfa STOI faHt « 5tfa&*|1 PR SJNJt "ItSSI 

\r. f^sm «lf % v^SITIS StSM «|tSS I 

fc. M^Wf^^^WW’tRKI 
io. stota "S^*t <*TO. S*T SJWTt ’IfaS I 

*lfaf q*fc«tS 2f®tS faSS'l ~*P5U5 ’ftiR I 
H- ^3W-^P«fqSBrfc»IBr^JNjrqSOT 1BRI 
i<3. «(l»j|c‘tfl 'SlSM Vf^WS ^■q|t><p SfSTS RtSh'l <MCVS *t1SSl 
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vs.i 

Inertia and qualitative concept of force- Newton’s first law 

'aiaat 'awitu maatta atat aataa a*^ caare ait \ 4taa casitaift to, ^atata opieatft aft%t i fttft, 
aft.aaa, to agitato aear aorc^ c&sia, cBfta, 

aaaif^, astt&a t®rifa i ^atata aft%t a^jwia aear aorc^ toft, am, aitwa, a®ato 

a^t^Tlfai to a^JOIt ft tor C5|£S5 to^S aft%t atta? ^tW attfs C^oWa a^ta dJftlW 

otatea ciare eaea ^ mi tola masttm 4ft ft caatea aiara? 4aa amsa wifowoi era* 'aiaat ^ owe® 
ait? ®roat caft or a>$»jeai to % CT^fr tot aro i 4«jott tor <to* aft% nor at i 
'atata aa, <?otata casteat 4 a* w or aitwoi anrea casat 

w asca to i aitcamfD ft mc®t mesa <to atea? 'amat caae® 11 $ aitwaft ftf aa * aa too 

too dor mr i afa nip atat «sw. amota ata at atw ^mor aitwaft ft ®ftnsr ato® ^at® 

atw? 

4 w ato ora* tot r ^s i#, aretas a*^t or tofia to, cat «i4WHi$ atasc® tfa i eastern 

a 5 ^? aft 1 % ateas, ^ea 4ft ftiat «fw® yia i tola a 5 ^? iftto atasea 4ft aftto «tws to i 
a*^a ftsrsa aramt me* toata or aai^ot it «rf ®it aoit wot i ^wt°s a*^ or tofia tos 
ftoia ca tofft tose® toam ca aaa®t at ca toft ato awe® toaia or «rf ®teas aea i 

extort a*^a wot (<Br ®eaa to ft»a asca i ®sr ^ «sbt wota atom i or a*^a ®sr caft to 
^sotcafti «hj®im aat am, ca a^a wot caftr ®iw «ift% asst, csivSta at ^fti asst ftmt caois 
ftas atooa asst w ato i 

ftraaa 

• 4asft asaa ® ^asf& at dJRtm ^as ata i 4am 4-wiBw ate®a to cstaa 

at® i "#t owe® caot? asaaf& cBfaoia ^aa atfaasSt ^ea ^tca caa i 

• 4ata atto aneaa ae®it to c&taa at® i atl^ tot ^ae^ at i 4ata atto 

^otoafttatei 4aa ati^ 4as wh ores* ® rj wtot ^tca ator i 

asaa e atcaa aear atca* ^ate® caf^r c^t a?ae® aaaa, asaora era ateaa ®a caftt wot 

caPti 

etvs'sls 5aka*l 

ataaata ^ba^^asaeaataai# earaa tos era aroa i 4a asiaa ^cat fttft ®^®t i am 
saa to ®awiir ateas ®aa atfta affte to ateas i ft*^ ala bae® wta^ asaea ailta atoa ala 








3^ ^ 3$ i tusa ^ Ws «^w wl^ia Ffti i ^ i #ra?i 

taj *wr -*tow% &m$ *m f®te *rag i m wt c*i^ir %*? css*i *®f=r i 

iSPP ^SOT ^idflul ~*\t%UW. to ^TS 5 ’top'l I *?T 7 T " 5 5^*T "Pl*^ ^P^Rl *!!i3 } ^llpis : ^lifi'S *$li,*lfl 

m$ ^ iti%^ ^*r i ^k tw cm ^ zm %5^ ^ ifcR I 1^1 

# !% , 0P0^ ®HJ 

TS^tCTH W *||^ bR^I iSjb^ 1 %*R | rfET ^ ? (flit | 

Pikc«r5 sj wa RT^5iR> ®a Cj^^TS ^fSPt *lf& sr^'W ^fRJ : ^c*i*i fifcf *i$E^T I 

« wt flfi ^efc ’flfip ^JRJ <»>$i^ mma wr MfeW 

*it5S 1 ^ IFPF? "R^, C^ WT *ttf$E® rRy wt^Jsi ^^lt ^F¥*l *il$a 

^vw® 1®fi* ^Nt i§fe® I 

^r 


1§S3s - 0.i 


^Sjl^R? e$®388l etfpp ^r 3fltf|?K *« 

i ^Kt wi c<p|c*ii <p^w ^ at c^t%, ®*R 'Rtaut aft 
CT V]gfi»i® Ra dtflM RRIT RjS|f0E I ^ "VT ^3T VT? w ^ — =^ 

»Mh ^re® rich, Riafit aft ^fta cs^i® ^*k® *ms i 1 

^siH ^R? aft aftfta ®a*tis ®t3^i <pr 
a^flk® Rials® *ftjg Tjf cm ^ftsa is^i s»sc» *t>a i a$k 
«*!ar ?m Tfp$& ^ga ^p? ws *na I n PHERT ^fWfW ^ ! '°* i 

f^*®6 WC® «^T ^PPKU^ ^C® ®Itd I TOT WS Ul^ttlSRI ^WJ ^ t%^T 

^RiS ^ acfiH ^ ®T l^ 7 ®' dP’ilW 1 ®' | 

<f|W ^l^lt OPR ^•ioc*is SPR ^3f CSIW Wf®l « ^®T 37*^4 *(BPIt *1© WT I fttttRa «!% 

owERt "M sn^wf ^ ^uFf t^r ^%r gfist® ^bppiw 

<$m\’ 

WSUcifl a^si < Pit% *r^¥ i^Rv^i?Bf i3 t®5tSRH'^i 

RKcTO 2N 1 ? ^jS C^C 5 ? ONl® *11^ C?, CVlERt 1*tW 0?l5<P ^ST ^R^ta "R1JRS5 ^a »!t I 

^ ?m nqm \ l^istea sm ^ o»(ct ^sia wit w i 

^Pitw Pi^wsi wsr wiRt (%, ^Ffa <3^r 1^ 

sratn ~m\ ^ih ^i ^pr wzm «i^R w wr rt mt® m ^ \m 

WSfiMA aW ^gu Wa* ^ ’fM® 3i?st ym ^s i ^lyilcsfl ^t l^ia ^»ta %gt 

^FS} ®1W <B^>1 ^3T 3^t <tjWff*T ^g# *^fca *5^ Rl 

TOli! ®a&t ®B! '©It^ RR ?i^t I 



(to 


*W<R'S8M 


RC®1R 5j^f% 

Nature of force 

^®r : 

SuFi-M ^ rrcrr rcrr «ii»iitn*i Rtor to i 4WR si^fae rrcrr i «awsr 
wfcto r*^r wto r'cr^^ri *(m «sph 4to4*jt«ii rr rto itricr r*^r 

SWJT TOfcfa TOferR (Rt I CR RR WT R*^R TOfcfa »SR to* RRRtRI 

rrr *nm ^o to <wttRf r*$w d^r <jt utft to wniiitui ^a r*?r to «*rafl> rr » to i <sft 

(d®TT RT to RR ^ RR I CRRRl^o « R*^R Slto* Wlrtf ^ 4 RR I 

^c®ll- RR, UtR RR ‘RRS.'R'W&i r»isj ^<3 RR I 

^rat 4to r*^ to ^rt 4to r*^r to to wre <tot to rt wre rtw 
^rfto«to^53^^t«niH^i21 totRtRR^^Ri 4to r^?r wir rsrt awf wto to 

tot RtRR to RST I CTOlR to to 4Rsfi3 RTO 5 (to (R'QRlR To ^TOf Ur RR 8IBIW R# I RC3IR 
toR ftot^s Ito 5 WR tot RtRR ^fR> I 

^RMRR : 

r*^r aw Rtof ^iwtt ot rr to to w 'sto rr rcr i cw ^JU rs^r tot to% 
ssftot^w ■srr^ rr, «nft® r*^r 'sn:«rr tot%r «nto rt fwto# rr, t^cR* 
cr^r 'sn:«rr wto rt fRtosm rr tot «qRfl> « 4to tow atoR tot tol%r wto rr 
tot rr wt ^wff rcrr toto i 

tofRR : ^5 CTO RRR Rt C^t^lR Rt WT (TOlWl <wf^R^C^Rl^ I 

R3^ toR tos r^r i (rs^ tout R’^to 5 toR to* to^ i wtos ? 4*^113 w ^ ir to* 

Ur^ f -jjf^Q R7g vs ^t% R^RT RRRfR WtCRT R?CRM (Rt R^to ^ TO Rlt I 

R3^R to "SRto RR 3Bmt R5R^ I vilRKR TOrt RR ^ 'sto RR I RSI^R Mt4lWl ^fl> R 3 ^ 
RRR^RR to R^lRst RR » TO RtW I TOT ^tf RRR CRSfiRt R5^R to R^tR^ RR « TO to 
tos «ll^4< RR RRt TO RtW I 










vs.vs 


Balanced and unbalanced forces 


iiwtfer felt TOt*r 
l»IJl4»llil TO I CT^Flt 


Son 0Plf «jlw plhw^f cat'll <p^w *pota »ita)c<u ^(Rw OTwjI ^w. i 

i*s>a to ^SElst ^»t ^stt 'SBrtjr ^l®t tot to fet ws i 

’^Ptlit ^J5Rt 15H T *flSf toswi l^wfelt <w*l ^WlPT^l | j$Ji> »i»ih « 

^OUBI iUC*«MCsM felW fflfel 4W Rui ^tWJWbl ijRJ Wl* I 

^ M&i to ^JBt OTSUt to W*WM 

'=TRF^«t W ^T felt TOW I W1 ^jfi> ^g«t Ti^stBi fas* 

tor *t5V5 «llTOa I ilNltCT ^l ^t ^55 ^ ’aRfaT ^t I 


///////////////// 

—7T 

M Q 


* 

w 

f&3T : vs.^ 


^ CBW OTQUt ^5t5Ft ^®1?t ^ T ^ ///////////////// 

w w wt cam «tma *tt 1 wi wjhnim ^ ^tt ^nt 

to ^ ^ TOW I ^ W1 TO*f& TjTO5 «ttTOa I tfBt 'SPINJ 


T/ 


0 

1 

w fer : vs.vs 


6 


o 


*ITOJ « 'SWNJ <K?M «HJ ®MW1 CoPrat aft iTRfGlf^ 4ltolft©lll (JtPt «I1TO® ’IB I 
*ut 5Jtoifeiu #ia inaNiw tfprfS ^ TOt <nw 1 atoiftsta w 
dtofil afta ^ sr® «rca rstwa R w aftto aJw ^HUw «iwfl to 
'isle® u>£| 1 s*ihli> <jR wlc*il Rw *tt *its ^st ^plt ^ila ^ *t'i 3 . ^1 sitsM «kpi aftfi> 'flHI 

«»ihfi; *m*m «iiwi tipiipt ^ ic®w sItb ^®t 

*11*0^1 1 

'=n?i ^ CTtwt wi «Pt ^ anti«t attest, 

'®t^i ^ T5tw?t to 1 feit w , spmu ^c®R 

«fl^^pn«#TO3i tor^^nwi wi 
y^MiPl'siii ^iat feiSt ^pt 1 — c, 

\$*S : VS. 8 




f&iff : VS.tf 





V9.8 Wf 

Momentum 

'bh « w^?i ot c#o <flto 331 xot ^?rr £ w^ti 
<w gpfir to tos% i *n*rcif) <«rcfl> 5i^ 4 <r <« rcfl> atofc # 53 ^it tost ^ i -5 ^^, - ffii 
#5$ ^Rgjto <«rcfl> ffito fto *lt^% I #5 $to gSffp TO1J ^IRIffo ^ I #5to 
stfflffo <g^ » tore i ^«t to *1# <ret gfto «M»r siret ^e to 

ct <?to aiPl gft qBfl ^Bf ^bt w «flBf «sg»t i 

CTICTT *M"1 <^£4 simtFTt W ^JsTPU 4t 4to wiret ^ ^ST *l®Hff I ^jjret ^PBT TOT 

>i"iPta i R®Ut*« 3jGSM >iton; *iia»ii*M'B«iM <to?inri?i i 

CTICTT <P^?I ^ 'Q C<K 6 ld *fl<P®ire ifl^ 'OJJ ret <5C°1 I 
*^, <p^ss = m 

<M = v 

:. 'osret p = mv (3.1) 

'Oflret ^"plb G'oUfl ?flf“f I ft<P G^G’lfl Rc<p I 

*itos®f (3.1) gw OTHt^mr, retret to c#t ^ iw <p^> to gjo ww ««ic<»i* 8 w 

C^f*t ^C<5 I 

tTO^: 'o«wc 5 lS iflTO 5 ^Plf , «wfi iflTO* x (flTO* kg x ms" 1 ^T kg ms" 1 I 

1 kg ^BBT CTtPtf 1ms' 1 CTOlWOT^TOOTl^g 1kg ms' 1 
ssrefffa "srngt : [p] = MLT _1 

Effect of force on motion and shape of a body 

Sl^TOC^lFTfto ^£4 »M#| <MW ‘‘ItCSt 

retret c*irerate to <6tore to 4 £<r ^r ^ ^d>? crot to ct, to w*ft piw ct 
to T^ito to ot fto 5|f^% 33J i *$<wlT5 to *tot <stre to 

<pcfi i ^scHsi ^ir mn^j4 ft<p ^,c®ii 'srt*nt5j ct f^c<p ziwM <psi ^ 

ftoi 


Ito %krt »itt^i» to 5 # « to «itto ^tc*^ ct to ctor ^ i # othc® 

c*m? 








^5 Myr$s s^ i ^raar ^^jffcp Mfls ^Pm ttforca 

9BRK i 

V> 3wlc4si VPT CTIilW^ ’la 

’j^r var, csj<$« v% SWIfl csWr’MRs?* t^oi aiwti '*1sv wpft^ cmw ^ die* wfn *f 

Wi ^ vi ^ii a nrg m ^ e»m 


e^g^t v^ir ft# mBWh Miss 

09*99 <*TOR PH3l» ffF$ 015® ^(4® l&E 3 # VIW 9191 'Mill* *wa»i I ^ W 

WRECKS fifa t?0l3& MftMflf® 99 1 09 fw tfflr# W$Z WPlf^l 9# alSf qWPSHJ 

Wl'flit WfTC^tffllCTMS'k^r^II «<| WEs|« V#ff 1 p4 9PW I 



W%8 9!W®i¥ $Mf”9W3 d®H 

mms sisnrei avr ^W4 feinun izm «mir 
foww 'stated M&s^M95i avt? 
$ilf^CT9 Mfl^J C91 ®M flew *SOT CTWWS 9R<i^S3 
99 I VRfil VR $®lt?n 3 919 iferl 

Wl IS I W 4$ MW ’M$R *99 

^(TW95! I 


ISSJi 


Vf9 af&rf'H 

9RW Hc*il vt McoWr wr *mi||®|m v?af *#i3dM ^f&w 99 1 tRtigR 


Rt*l« qpiOf-^jR^S alBUl J 4*^ ^jl , i g^5*lte Me? Hit'll #$9 WEI <fl MltMil MUm&T 9£? I 


U«% ^1 ^4 “I^HrUVI^ f£fe ^pi 

Relattoift between forea and aeccirration- Newton's second law 

9lWTffl9l 1^B^^^^^MS5frpffr ,> #W , l SRRVSa I 

filfifewfi i^^la ^9 v$9 %*w fewl^*! vi *cv isi?r tw 9}9Mi me*& ifRT mw i 

Pil$M : 

M*|*9 ^S9PW M^dpa^Br U9 $MSf ‘^9 TRlylSl^ 'HWT <3i%V iRjWt V®" V^PT VHEMF&? 

.MfiWRO (^0^ ^ I 

Mflt MlV, nt **RPJ4! WC9 1 **1^ F VI V§B SMS' /^TOT 9® win 

fel ■■^BOTt | *?&! ^JF?, VI a® C*i#l ■ij'^f evt II 91® 9JS V 9?lf I 

:. V^glEjs = «u 

,'. W W9EV1 - «rv 

t *wiii v i fff®9(Wftr 'HfiW i, i‘ “ m9—mu 




sgjeafc, ^ = 


mv-mu 


= ma 


v^j^t, a = 


v-u 


A8k-n * 1^1 fiflir ^an^TlBi, ^awc»Bi c-w ^ tor »wtajiil&4 

'spfh, ma oc F 

= AF (3.2) 

(iUrtPT k a^ 5 1 ^ "STR TOR limw ^Bf ^Bf I 4 ^ftwt fflw TOR *JWCTS[ 

^rcsst <ym\ ~s$ i tor to ^?r (N) i 4 t^ht 4>m«ih <ym\ ^ TO k =1 *jn 

2 

TOT /m = 1kg, a = 1ms 

TOTF = IN TO^TOTfc*lffiB^(3.2)*iftaTOr lxl = kxl ^t k=l ^ri 

m <& kg, ^3T*r a <& ms' 2 4<R<M FC^N -^Rt SWt TOOT (3.2) <TOF ’tt'QRt TO- 

ma = 1.F 

Rt F = ma (3.3) 

Rt RR = ^R x ^*5*1 

RBRRl3[t : [F] = MLT' 2 I 

MlFlR>4$RlTOt «.i: 50kg^5CR 4Rf&R^R$*R W RR TOTIR RRl TOT 4R ^ 4ms' 2 ^Pf ? 

'rirri wift toer, 

F= ma 'SR, m = 50 kg 

= 50 kg x 4 ms" 2 RjRR, a = 4 ms" 2 

= 200 kg ms" 2 RR, F = ? 

= 200 N 
$TO : 200 N 


4Rf& RiRR* 50 N RR TOT 20 kg ^GR 4Rf& R3TER RW CRR I 

RCR? 

'RlRRlWlft TOST, 

F = ma W, m = 20 kg 


R RRR R*o 


F 

a = — 

m 


_ 50 N 

~ 20kg 

= 2.5 ms' 2 
^R : 2.5 ms' 2 


Sl^RR,F = 50N 


RESR^R, a = 2 





m #ut s sif^ot w- ^ja 

Action and reaction force- Newton’s third law 

^rar draft w* affto <j®t cmtftt ter to i wrt cwi ter ^r srp 

TO te tel TO I dlt f^*Hlto ^(NBrt« 

straj^teis^ #ff& « f¥ite ai%tef 1 

djffc RWm <lte ^£lf| ^jzr I 

W^ma ^Eji^i«j ter e af^tet ^ ust#^ te i «.** 

to F^ft 3# q te F/^r aonn to, wsr s^i^im q ^f&e p ter wi « 

<a^ f ^ g ^§a te si^ ter '^ t ^ 0 ^s 

F^ste a^ w? af^ter ^ ^ i 



1§3F : \5.^ 

f 2 = -F 2 

*w%r «, tervi iw dfttei ^ to$ ^tf& ifeg to ter to i af&to ^ w***H 

^n+w terr^sifls «nroi 

-r* 1 _■ ■j' — t JtJb^, 

TOiwaww 

fcuPM te?r w anfte te to Hit ^r c^it ite e.w i *w w lifter te to 3sfS 
<?toa at im 'ni^a te cascas to* te&Mca 4 *ft ^* n ter ^ i ^fter^ 

^^rft <4$ a^air ivtfte dfvfli afotet an ^r *rt dieter nro sMm ^Nwr <i*bw ter ffer 

"siftes 5f^a '5^ i 


stffcf&st ^ 


ftKIt 




ffejf : 'S.tf 







«.tr W CWM : 


Conservation law of momentum and collision 

e dfofa«i ^i®t 'flMjwiwi d*r^^T CTtpn 1 ?#® ftp? \otws 

'WtMOU C^Ftcsrr ^T I 4 ft 4 MCWM W 8 Wt ^jU I vJWlMOto w**t ^ 3 T ddtffotolW* 

^t% i ^ «nf*taj ’W 'sip^s ^rB^rr ^rwrt ^sre® «tif?l i 

c®urat w 'srtc^w cdpra; fwrs ordt® cdpi^ 4^ft '*rtc^w w 4dft 'tfcfrs 1 

TKswsr ^t cBffifafpra ■sit*ow ffsprat ihoti Tjftsfla *raa wRPsdiai 4 dirwsdfrTt 

*prt ^rcsrfa ^1*5^ fcdtesd 1 


, oi»ij 4 <pfi> t^s *iW ow, ^t 5 ? i^fts "src^fT 

^wic^, s®il 1 7 R' t Jcfo <pt*i ‘i^fwi do'o.wTiis vSds tij^rU d*T Q>fil <pcs 1 £W*i <p^s R'Slii 
d^$ Q>kI d*T ddt R'Slw < p'^ < p £P( 5 f <k^*i d^® ^ic<? dfof 3 »«l d®T ^*it 

1 '*m 4 $ T$ft ft™? 1 

^«dfel^i^^r©lv5^i1^c^tpn^T4ier^M^ti ftisk-u flifta ^ai ptfp ^rrsmt dft 


F = 


mv-mu 

t 


4 *iS)fl‘ili; <ptpp , dmt dE^nc* At^cd snm d*src® dift- 



Fxt = mv-mu 
d*T x^TOU = ytMI^OM dfodtfd I 


( 3 . 4 ) 


<3 WUM *JJHWW "ddt 33 3 PRT 3 F 5 I 
.'. 3 td 3 df® = 'oflMt’ta dl 3 <^i 

331 did* m/G m 2 1 J^f& AG B dd1a*£d tii 43*. 112 C3d 43^ d3d GT^tt <wl<w 3dt3 I 

A 43 C3d b 43 C3td3 c&oi c#t *pt wtpn 43 * ddu a 3*^ft b dW f^ [f^aj vs.k] 1 


B A ^ fa^rf F; , B ^^6 A <r*Ki* F 2 d®T dWM ^ F 2 ^ 

^pn d^iii 1 RiBUwii «if^?t ^i-idiw f 2 = -f, 



f&dj : vS.k 


-'I’wrfu 1^?n « dl«Q>*i d®r 1 d?n ^rfa, ft?n « df^I^iA ^hr*i»i 1 1 

■'1'wt^fi d?I ^ wed ■ > i5i®iwdlti D'lt'o I d?Tt A 'Q B <fl?I Cdd 

<idla»w vi G v 2 I 'Q dR>Q»«la ^FPf A 'Q B i^lwi ^iJ*t a; 'Q a 2 3.t*l , 

f,=-f 2 


^t, TO, a, =-m 2 a 2 





<t<\ 


^t, 

^t. 



v i~«i 

t 




t 


"Wi ~ ”h u i = ~m 1 v 1 + m 2 u 2 


m x u x + m 2 u 2 = m l v l + m 2 v 2 


'5|vs^, A « B >WC*M « 'KsM >I»|RS stfll »WM TO I ^3f 

vs.vs : 20 kg'5CS3 ^5^ to 2000 N ^TO.l s 

to? 


^stoTO x 


4 TO, 


mv-mu = FJ 

= 2000 Nx 0.1 s 
= 200 kg ms' 2 s 
= 200 kg ms' 1 


2 ^^,F = 2000 N 

^ =o.i s 

'6HMt*bl , mv -mu =? 


to : »Wl3 = 200 kg ms' 1 


Qtytoti vs. 8: ^P (TO 500 ms' 1 CTO 1 0 g TO3T flPf C^5t TOt I ^MW2kg 

TO <J^C<M •TO* c^t Ito to I 


'OflMC’lfl ^j 3 f «Tt 

/«!«! + m 2 u 2 =m l v l +m 2 v 2 

^t tm/XO ms 1 + m 2 kgxO ms 1= 10' 2 kgx500 ms' 1 + 2 kgxv 2 

. 5 kg ms' 1 

v, = - 

2kg 

= -2.5 ms' 1 

4TO «*hcto c^i ^ c tw, w*fk Ito 1to*lfa%TTOi 


4 TO, 

tP&TO, mi = lOg 

= 10 x 10' 3 kg 
= 1 O' 2 kg 

<t*ic.<pj! TO, m 2 = 2kg 

«/ = 0 ms' 1 

<J^C<M *flfTOt, u 2 = 0 ms' 1 
3% CTO <7Ft, Vj = 500 ms' 1 

<r^c<w •w* c^, v 2 =? 


to : *T5K <7Ft = 2.5 ms' 1 


PisMi wt: *tfa'e^®T 

Safe journey : force and motion 

fistro $to?i wv «ifc 1 to i ^rurat «ii»iitini EihBh tosr csitom 

i brt «ii%® wh i ;tocto w ^rrsrm tom w® i toctt to, tom <$w mro 
tom ^u%*po i <«m *ih<ito wtcto ma 'qwii's'»ic< 

wf^o I tef $TO?I CTO «tlf^ * 1 % ^IJ * TO I «tlf^ <«PH wt to ^ 



<tV 

faa^a a*ai aa i ^ataa war aacat alpaca ateaia am «qa* ato*f ->i"n 4 

«nc*t caw c®rta ca^ai wsra i 

apH U Wla «tlfoa bla<K4 ^©la *tl% ^lo*lWW *lfNt a*ca law aw I ^ataaa^a^a- Stiffs tol 

« <ga* ato aiffca aja^a ajfftft, ai^iwa «sw. ca^caa aifoa^, aiffca «ai$aia <*ra? 

ij^atcaa a?w© caeaia aif^jwt ato «oa* «iwtca a^ asa^ to tato a*aw aw 1 ‘fl^st 
atffcw aja^s a%awt afoa*>iM $awtwa aw f^s aw 1 

a# aaa aawt ^toa «oa* anonfto W ca^ to ca^ai §ffr© 1 caat aia ca, al^w a^a* 

ijto «ta g^o «ti% FiatOTia waj ad? atw 1 aifoa 51% few awr aiaw t>M<pw a^ atasw 
^w 1 ca*t ^aa wi wwa caft as 1 cw- aifoa ca*t ft»pr ^w «w ^aw*t «(c%r ^aaia t^r aa 1 caa 
top ^ «oa «awa to*P 1 wr aif^a caa a^atcai at farpart a^fta aca as? ^ «ataa ^ 5 ai 
ad? 1 

aifoa am aiaa aiaatea t>hlcaa , call? ^talcata 'afowei ^ota aww 1 aw a^ wtcat ataatea 

Fiatwia asat aa 1 caai aia ca, ^fiar macaa act a^a atf& yiataia aw i»sfl? caicfre 
§ffro aa 1 ai% mwia aaa aaa$ Ralta to <?aw extern «ttfe ^srmr^o c'a’ar ^aa^: 
a>faw cws aw 1 ijttoatta ^lito'aitaww^aifo Mawa aMtoaifU^i aifotfaaiaaaa 
bM 4 w ^sta atf& tfaaia top a^^a a witoa a^aw aw 1 

a%a*t«? i toaa ataafta yiaat 4i<#wn $aa <*refi? cata?ta *rcsa 1 

vs.^o ^*f 'Q - ^ e t^®r 

Friction and force of friction 

taafl-M #aca 'srtaat a^caa awt atarstw ato© 1 ftiskaa atoaaa^caw^twrwtfaca, wicat 
a 3 ^ taa aa to at asaw, ^a a 3 ^? I^ia atasca, at ^a a 3 ^ waca aaaata ata^ca 1 at*ota 
^aal^ fas? ^a^ attaa ate ^ai ca^af^s ?t%a af« 1 »iit^il^t 4 ^fa aaa ?i%a at « ^aa 
4 a ^ta aa »l asai ala wi alc^ilU aifl?a $*ta faca «i%%r ^a 1 ftSfcaa aaa ^i^aiSI 
aic^HJ aa^ac^t «if%% aiasia aa?rr 1 ai*®ta caar ata ca, aicW atfaa^t ^ 'afosM ^ata aa 
cawatai ca^afa a^aa wart ^aal^ wS 1 ait^fS aaa ca^a<a ^aa a%%r atw, ^aa aida « cam 
ataWaa* a^caa wr ^a^ a^t awa ^a 1 «a aa ^tf^a fa=#s f^a* to <1^ ^ 
arafspo asca 1 af^ cam a^*t at ata^ ^ca aic^lU ^astcaato^iRaia atoo ata^ 1 

^a^ a 3 ^ aaa w ^a^ a^a wirf caw 4 wa ^ta to 'aaal^ aaw c^t a^ca at aaw atw 
^©aa a^acaa ^a’toT ato flgpq ^a^ ataia ^a% ^a, <n atatw a^a awi ^aia 4 $ atatana# 
aaw a^t aa aat aa 1 


a^t aa a^n ato to* to a*ca 1 a^a aaaaa afto afar caa 1 




aaa ^afi* a*$a 'srta 

SfcaR^eai ^*R 2l*|^tOT a^t CT^aa? ^rf*t^OTt CatatCR TJ^fi* WBI «|RtlPl'S 3^>R>a ^ I UWW 
^ 'sitc^ i anaia ^r a^ ^spRt iara^*t ^c® ana i wm ^Rjco cottar a*^a wa* a^ aw 

aea "55*1® 'at^’H ^il^lwj <*R '®*13 «lt*1<P '®5 > t^ Wf m [PlJ \s.io] I ^PR <flafl> 

a*? <SRJ iflaft a 5 ?* frla to *lfa% aa , ^«R $sa a*$a ^’pfaiaa iq ^Rpjiat <qafta fasa aflORp 
"5W TTRJ ^Rr*lCTl *1*3*14 «Hl>C*ata I ala WT ^5Pia i5*la Pea ^P14 *lP aR13t*5 aa I 

C^tCR S5taa $5^ *IRf a^C4pf ^ *f% aW a*dfe W a® CaP aw, iflW Wm $*ta Pea '8R7 

'»c*w *tP 's's caP <jRW*o ^ca 1 vw a^*f sc*wi aR'Q cao^ area i ^i4'®c < ns ^ shlw aPa*a aw® 
mm 'at^ a^1U af^k m* i afoia vw a*$* «tf%^R ata wwtw caca aia \ 


m/*V»h u 

IB ill : O.io 

R^R SfflaECR : 

R*fa RRta*fa ^R d<pl«i> ^fl- 
i I fkfa a^*t (Static Mction) 

*1 PltfllCHI R^*t (Sliding friction) 

'O I RR^ R^*t (Rolling friction) 

8 I sRlfl R^*t (Fluid Motion) 

prffeaft 

'oc*w ui^>1b wHsIm) ■'lltHc’f ’iR)^l»l Rt ^C"l WW *JC*JI OT *J^ V I ^Ri aa art ^c*ll P<iR> *^*1 1 

^Rk^pR tiR^^a 

r^«t ~$m ^ca i anara caeaia iB*ta ior^ a*^ iJRia aas «1P% rt aw ca aft aa 
aa ^pit ^i% - a^ra s f i 2 i^ Rwa a*i ^*1^ ^ Rt ^oar *fas 

^ca i 


a^sa^^R* ^atva *1101 rt ^r w% 


R5^a , ®c B ia ^a f^ca ’IRitI®! ^5 , ^r 3c^sj^ a 3 ^ ^ta a^a ■fe’ta a 5 ! 


Pda a 3 ^ aaRtaa dtat 'srrr ^afDca ^aaf5a ®aa Pea »lP fi fl*i wfa c^t w apr 
<flpfa aeai ^iPFa 5 *if% aT a;sat ca a^*t ^r P*at a*ta ^sica* P*i% a^t aw 1 









^ to (Slide) ^T W 5 ^ R 9 f 


^^'sm to w »tf^ <?f ^ to w <31^ 

T#t?[S|^ST| 

■ / il^.c^c r lfl frills ^tf^, *i k^c*w * 1 % 3 >c*it "^C®!?! isw I »in*i ^HhH 9 tf^ 5 J*T?I | ewj ^PBIt 

Wf\ »iwctt vncM ^PRja ^ 1 ^ *nt*iw ¥W hwictt «n^® w <*itoF <shf*im <stw ^hjwupt 
l^rw <to fa® wr ^^$ti to® -51^ qMiMta wi «nc*i^ <to c^ut c^i wj 1 ^«(K 


cm- wr ^ *itoa w *iMh «nw ct ^*t to 


c<p|c»ll ^ 3 ^ work'll < 

^ ®tFF sfllffr ^*t ^r 1 


ift»t ® , pt ’j^gww HiPlo Rmi ^to*r '"wic's ^r 1 m ^ ^pit 

w Mw to wi cm <nfaM ^ cwfw wx? c#r 

#iw« c#f wr 'strsufta *i®fw *tl% w&p jd*i «mri wj «(i«iD to 


Sl’flffr ^*f I 


tor mffcc® fawn ctct ^itw 1 


f 55 Ft 

Effect ( 

CT 1 CTT «tffci 
^WNlH 4 l 3 ) H, *11 

j i 4 t , tj| ^R 5 <wc»i« 


friction on motion 

$*» ^fatS w sm DORK I ^ 3 JW <w ««wa 

*??I W I ^*t •IMW* &m 1 *m 

•UF*! *Q <1H^H FPHRT ^®f *fl»FT ^R3J I 

nvm tj^w «if^ fa* 4 cM *to<r to 


'^lc*ltc>'l| <Wl 1 


ap®t?r 'sro^Sf 4 'siH faa 


<*PK 3 P® 1 ?r®CT?r 



'bi 

^fl»T wict if&ar vs.iili «roro wr ftiiiun 3 &$^%toi 

% %5f9tji?n site 5 ? faro <n*©r « "5mm ^*o^if TO*t to rc#& to i «Mjfi»w ! Bi?ro *^ai 
tos^towr ^ % 5f^ ^mi to^Tjujicto ’fro i to wr <n*©r « 'gi^iw^ ^far to 

TOnrfer i to wr ^ ^si^fatf to» tost to i 

t ^ s \ 

to^t ^ifar $ro ^sm 'sp^'t^m $m wtro* c^r i <rt*©r ^«t ^ *n*©m tototo *tow w to 
toi^tototofftoi ?n*©t w c#r w^r tot totwto# w^r tori ^trq w tot tot i *nfai l»i?ro 
to* ^©m 3i*o^®f w^r wwa -sfH ^nra to* to$ Rtw ^©m ^ t i^m fa©?i tot 1 ^ 

Wfaltt TOFF WI C*lTO RHt TOCTO WfTt^G 3jfa TO I ^©1$ Wf H5 C#f W^*f TOK3 ^F TO I <Tt*©f 
C#f TPJ't TOT <3^ 3TON TOTl *ttfa?F 3RTRR sfRtWt RTO TOT ^d) *Tf I *Hfal *tfTO TOJ 

w$*f 15 *0$# 1 «Pr w^*f tot adttrta ail^ftai w to wt 1 <ri*©t c#r ^ tot w^r tort 

TTO^SFojfaFTOTTOT, Wf ^*1l»IWilftW«ialTOTO^I ^ tow tot « tot to©t 

TOTt'5r% w$*f TORT CTOW cro 1 

slf^fawTO TO*C 3 faw®T 

^rtTOM b*iibc*w w totow «i^iSI ^rni^cTO «ifow ^ jh tof© tot 1 ^ 4 ^ totocto «i%c^ 
fawroRr skjtoh tos 1 

c^s ^ ^ 4 <p Rj^ft 3jt ^cro -'if^srM tot wifar ^ wit yfiro Tjrfrop ^nf 
fawTOTOTi to ^nwT tototof ^PH? ^wtw wwtwr to i ’frfrom^c^TOmtTOR, 
wr totw#cto fr©ft ^ wr tow ^rfrt 'to^s «nro m<fR>c<f wraMi« yprifcsr ^ 

FRS|^ «lf%C^ -spto CTO I WT 4^31 C^T JH ^1 

vs.i^, 

Increase and decrease of friction 

T#t ^mtcro ItoI^h #^cro tow «wim*im ^ar i ^®tc^ ^ <pgt m, 

ywi^rw <pgt m i $ ^^c^ch ^«tc^ tot tot ^t to ^rtcwi^f tot 

wewti 

cj,l ^1 : 

WK^^TTOT 

W^CTO wr (flw 5 3WH CWW ^5R7 TOW TOIC^ CTO TOTOT C’fl^S TO I TO (TO# ^ift 

TOTW C3JCTO ^TO te TOtff© ^TQ I TOf^sCTO WTO ’ifroR ^ C#f TO ^SW TOlIUw TOtC^o micros 

C^T *lfite|W TOC® TO^ I Wiw W^f TOHT TOI3CT ^‘tC^^TOlWl CTO® TO3I I 






3jf^ mm ®iic^ i dm ^pit <*i^f6 ^c^h*i «uRhhs i fwsu ^ss^is 

^r *pjfar *tipt i ^ *w^r <a ^r frkrf f%? 

^/Eowi , 5W ^nsiipns ws ^c*fir "sir xppj ^tis *4^ <4f& Urt -^er«« ^tf i i>w *iniwm ^fpf 

'Sfffi f^anlwl '^fWBi ^PT¥ ^n?r i 

f^WlH , *l*Tt^fej 

00*1, Rf^F «*Ri t§W RtCTW *jj^C4 ,l 0 <FF *Ri$ ^PT I <8P|j? «F^pr®f ^RFFT 

^?*R *4 *mo«ia ^c.<H? Wf ^1 ^C*!?F *lf*RH RFR^J^t ^PF I C^lPTF 

varwpur mrsa^f wnpr *@pp% ^Rasa wt i usr^sr ri%ps pr& ctI^ipf, ^sto ^ 'awnc® 
strut ot ^ua ^ i 


^■F-OTlfiK — «sf3T wu 


sw shR^mm* risr# Rtf^fBF xR-<R?Ffltx i w^em 

*it*ara wph muff ^snpn wb w$i ^t-pri^x ^pft m$ ^r i 

«T*lc*it RWIS®?*® ^Hloos ?>stJl I ^T— cwilfik C^HRT RXH‘*jc e ili? RFIFF a*lio*il ®tJ^ I 

■’^^pra w wassr R'pi^pn * w*rm re®t srafsifiF *ir?gr r i 

®t#* '$®i*jpii $*m %a *fea wi <4^ r 3 *f rr 1 «tt%a ew?f ( 

^sttswr (iRtt^pf^R* *t^ra ^-c^n^x d^af «.hj 1 




18* ! «e.i^ 

*®}wm 

at**M ^isft vw ^ Uuim tiwRiw pt® 1 filw PiM swat ^fen* m**m omm a$i»i 
^515*11 ^=ft -5PSI <^iRs*rt?Fr «stc^i ^ 'wit *xr 

?t®ar I ^ RI®IC©S ^ 1 *tfl^?F ^RIBICT <45RSO ’WT5SI PR 4& 15®^ ^SR 

atMc^ ®d*PO» 1W s^a^csit®^*! ^ "^JS» ‘Wss I tlalww ^iaw' RlJ^sl 

sitfflica (R3 <M I 'WT^IWlPilt^ffllf ®OT51Ca^C5 W I ^#5, '® e K-* ^fF|?T ^WJPT ^#*1^ 

^fPTf P5^ I 


''MR'SsH 




tflJBr *fti ^ sK*n«R i c®tro tfWOT tot ^jbbt ®tot*t cv$ cwrt ^ ^tawftr top i ^®t tot 
^ flJBr tot *rt3®tw topc® tot tot <sro, stc?n^% ^*t tort ctot ot?t i « -nro 

^*o^tf ^*r ^ tot ^rj$ ^®i?r ®toh ^ tot top i ^ , 2TOt tot <ro %5f^ir «iw4iwr 
fttaTO m ^ <jt c®^ wm ^®t tot ^fl>t <p*b<m tot %& i w wi <ttoi «ii»iitni 
tort ®5TtQ too®t ^r i 

TO? qlUftH 

<7T W ^J% TO? 'TOJl^'T TOH ®ltH5Tt<P ^T «1fc)C?U ®TOP ®[t*TtTO ’ft 4RR^I® TO 'TO® 

TOTiTlTOo^?TI TOT TOiT TOT ®RTf ^ *I1§®RT 'SJJ^TTO TOR I 

otoirjitort "gdJsr to *ti$^ top to «i?imh tott to? rt to 

vs.ivs 4CtlM)!l $*l!R 

Friction: a necessary evil 

WTO TOW 'spgf^t TO TO^s *tfTOP i*wfi> (SurtiT $*tg<T &MM «MT ^at TO 4iT TOR "ft? 

^i®t torjt cro^t to® •nSNr 1 ^T ^*t ^t top® ®t tot to?<t <wtrt *ife$ ^nsr <tot tot rt, 

R^NH^IW W® TOP® I ^t TOE TOT^ CTO 5 ! TOT# CTOiW TOW I ^*RT TOTFit 

TO TOT « <TlI®*M TOT TORE 1 ^T%RT WT TOTOSf CTOfSR w w te 1*lTO® TO# I 
TOffiEiT ^at 4TO Tlffisr TOET ^ E^FRT TO 6 ! 'TOT f$m TO® *f# I Efal?T TOT7 TOjjJt 8KTOT 

sq*# «nf^3r stfro t*w < #wr to® *i# 1 toto to* toe to# torti# tojtot tot %h ctop 

farm TOk® 'To tore 1 4®*re$roft f^TO^Q^ c m'5T=TT'*iiviiWfT ^r^ftmcTO® 

^*r ^ 1 TO*t toi^t w w® to ^tt 1 5if®%r 

to «iHT wn^^*r TO%®^mn mwiwi fR^i ®r «rtfe, ctT^t ^t ®t?i«rw«r cro ^ c^t, 
®rf®^ 'srf^r ^ro® «if®^ TOft ^ to® ^r 1 ^nsr ^fl?r tot ^i®rtf^r ’fe tott 

^*ri 

W 1 ^ TOT OT TOlf ^ ®T 2t*TH® ®W%^T «||R^o ^Jf I TOT ^ OT ^ ®1C*T <#*1® 

®t^ •m, (fl?r <pc°h ^pin^T ^i®3f^ ^^ <a ® ^jn 5c^ i ^%»? ^jn ww ■ y iiw i 

Jlfafcr TOT ^®m (TTH Wfho ^?T TO%® ^irn ®lt VMtWl « #^T TOT W TOiT TO 

^«T (TOT TOTBR, c®3|f^ ^ TOW TO*t I ®lt WBf% ^®T 'BRT ^#tW 

fTO^ TO® ^ I ^TOTT 'TOT STfrolW 3J1TO TOT^o Tit, 'TOT TOFTt iflW ^t®lT^o 

51^ I '5T#!, ^'TW oth m OTQTTT m •Tf, C®i|R'olW TOW C^US ^«T TOTTO ^WTT^ ^TlOT I 





^8 


mmi ^<ii ssm *1*11$ stem st^s ^ fsm^r ^tc^ ^wi m i 

*utt>«i ^twt sj^Mm Mt^r <rcs cffi s«wm i 

^WT«.i : ttlwl $*fo $^TV\ *fam 
$WtT : W *lttWt?t ^fWJ ^ «lfiM*l TOl I 

?j3T to toot «flra^i aonc*l?i wr^^ta^r, F = ma 

g mjwi tottoi 

fv -mg i ftwM m$\ ^$?t ^tf^TH tor i 

^paptlfc i l 

^TO«fl?tt : 

b. «£RWHWll i ^'o I 

i£Rl^ ^ -i£|3 Rc&S O^Ib ^®t£?I TitQ I 

vs. w «il&*4 TOia nfc orctf to vsw^toI'q i 

8. v£J<P$'»|(.<5 vs *W, «l^ > 1fl e t TO3 < PCfl < P < lls VSW*T f^*f?I ^St ^(.<P TO I 

<t. mfc <p^?t <ft <tt wt to i 



'em 

(W 

*1^ 
rn uu 

H'&S'l 

b. 






V5. 



8. 



<t. 




i£|*ft v |I?Hg's RI«^ %?J <p«<TOlsi ’tffa't ?Wf*s TO ^ voices 'Q^R 1^f?J TO I 




2!*t 

*<fa *IW to (V)t^^ 

b I <P^5 CT «|<5>x<||^ «||C5, ibS^h OT 'ol^'HIfl 

(*P)TO 
(Sf) Wst 

*1 ^TO?rlsttCTOrf&? 

(*) MLT' 2 
(*l) ML' 2 T' 2 


SftTOs tfTOfiT OT SW5t ^ ^stw ^ ^OT? 
W)^?rt 
w < 3 ? t 

(«t) MLT' 1 
W M _1 LT 2 










v l 'otqc-qc^lsT c<phfi5 ? 

f^)kgm (*f) kg ms' 1 

(’t) kg m 2 s- 1 (*f) kg ms ' 2 

si 5 kg«^? soN^sRsmtwt^r, 

(5) 12 ms' 2 (*f) 8 ms' 2 

(*1) 13 ms' 2 10 ms' 2 

<t I 10kg^jRn^?Tf^ 10 ms' 1 cqFf«lfo%^FI 

(^) 10 kg ms' 1 0*f) 120 kg ms' 1 

(^t) 100 kg ms" 1 (*f) 1 kg ms' 1 

«r. 535*1% a?t 

i I <Pl^<P 4 kg 'SMS cCci %T I ^5 'Q C^C<^ 

^CT3T 1.5 N I 45 Ik* ta (sWm 3*T0.8 ms' 2 I 43*t3 45f&t4> 3^%% 

(xmvs » ^Qf ft*Tt ^t*ll I 

3 s ) ^1137 3*1 <^ic<p ^c°i ? 

3) 3®T 0^*1 ^3 9 l*| ? 

*0 sm FFUS 35% %3 Sl^ff 31PI3 31*1 3*3 I 

3) *1^4 <J>® 'Q 3^1*1 R% C*l Celt'S ^1^3 v tfiH v S , 1 ? 3lf*)f'S < P'OlC4 37133 3*3 I 

*r. 3Wi3«t 43 

i I erVbVil 33^ ? et\&\s| W 21333? 

^ I 33 33E3 S 3E3? 

« 1 <33t*it ^bt 3*^3 w©r ~m *i§ni*i tot ^ ? 

8 I 3137 33 5 WIT 33 w» 331 ? 

<? 1 <33M 3^ «?rc33 33^3^3? 

^ 1 c'Kl'Q ct, 33 = ^3 x ^3 1 

4 I *4141*14 W*Ft 33ffo ■ft ^ ? 

V I 3*13 33S3 5 3C3 ? f^f%*[ 2(333 3^Fl3 *33 % I 
jj, | ^ef 2tC?Tl5^tn %03- 43 *Hc* <l]^? 3 ?g I 



’’R^t « '*1% 

WORK, POWER AND ENERGY 



[‘smnwa aivsjR*? eNw c*iwi fH <wiw m awlB flpfW 1 <st 

'ar«mc3w ’age® pit » ®*wiPi« ^sr 1 l^wfpm wra »g^ ^ ^ * 1 % 1 ^rat «inipm 
«itfew 5 t pit* Pifr »ifo %r «f»k *m 1 Rfos^pf «ifirait 1% *tit 1 *ife% «rj 
$*lBf ^smws «RJ 1 1%, apfll^S %, ’1%, *fiw ’W>1%, '®fttts 

1% tsflft 1 1% (ii^n ’srogpt ^rs %5 -sRif^a pnfc *i%a *ifon*r 

' a i^i ft^ii law^pirtWi ^ *rajtw tot , i%?i ^ti*^is?r ^it «*m ftwtFi? <$wfl> 1 i%?r 


<flt*«ot* *ttfr dw^nrat- 

b. ’ 5 PlW 'Q -tl$d *1 ^jWTt ^sc® v lltfs I 

*. ^s?, m ^4 iW^affswi 

«. ^^«f^^^jNjr^*siOT*iBrc<src*lt»ii« «wc 4 *tmi 

8. «(%S ^t«5a ^jwr «ibr 1 

<t. ^ SfSfa ftcaFtit '*lfll JW S VW*JMS' 

•MR I 

«. i%a ^|p«a fasroa aJNit w 1 

**. iflHT Mfi)M£.* l M '3R3! ^[IMTT 511^ I 

v. ^fpi astfMi aJWrt Mm 1 

h. '"ri^fSf ¥$N>?I « ^TiFSR ^t 1 

>0. ^--ifes *i~tf^JNjr •^at's misr 1 

b b . ^>W ajH# ^O 9 IHR I 

b*. TOWMftm 





Art 

g.j 

Work 

fcaaPHa C^k*iT 1%1 Wf8 taPia fV'lJ Causal ^Cat SS *fl I f^aelM 

3^?f <ija# fans s^a a^ I <*PPR wisalnh alWlre*t aca SOT SISt appt Ptan*i 1 1%1% SSCSS 
^ ^CSWI I Ca^iOTt C25TCW *T% St StOT CSfaf fSW Slf^T, ^HlJ SlEP CStJlC^F CfelS 
SCS I fsPf <nwi f&Pi «&\w ^*cfl c*il^^ (&%cs cswc^ta repf cafi> gjjIq**? ulw c^Wls osca 
c®s i frN^pr ''flaw <a*palOT s^sa ftOTe ffereaa <3^?if s*w ssft i ssr 

mm® sot sot sksst at 1%s sfa *vm 1%st caTssifi* sf^ qjtc^s ?iot otot cw 

^ '%gm i fosses sros ^ tsafow #!scs cro fog*5a i ’siacs fo®OT ^lar 

S£® (SOT SS « ^ OTlK atSST® SS I CS^S^^CS^Sa1^SrasfoS5=i^1%f 

rera asm «Kv»i cwt s*iw p i aitait ’swiots ta«i*ss #sot watcrer tjbisiot w^a ^W4 i*stp*t 
wt® ait i % sick »w 'bfuz, (ww stftss cksr sifo ckscp, #tfi af^caifosts csfc cals e»m 
ftwa S*TO tBllfo I 

ftCSS foCSSSl TOt SPP : 

{^) spss <£*?■ *uic+l> at af® foes sss titles ^stca i 

(S) foi* *Mfo®is stance cks d&focrer ^rer foes <%% <t%& ^hj atc«£ to sip$i 

(S) % 4S^ , ®iir fflfo foes i*P $kiP5 i 
(a) csfi» fofo c^scs castas &*m i 

cro$ as m ctioti s*$ »Ms ml <s*ot aw as, ^sm ®ISi^ •hwhuwio* (a) anv(«o- 

^cfca^ w <^ca) «w croi efiPit wit i « caicm a^fc^ tern 

affttb iNiwaf caw ^aj'wrtPT ■aa siww *n1t i ^mr a*r ton asa c4iwi a>^i 

■iwa aia^ ^s* *nfil i >a &m a^ mr i 

afff R4w sjfaa 1 a’taiat Rw c^imi c^rsaRj ScJh, ^sa *^^*ttat tt 1^1 
cni'sai'a $sm ca ^nr cro c#t ^aa 3 casaat ^*ic^ caf^r aa swr w® as i 

^Mcaf^awwrs asasfal^ ^ ww St P*Hyp*ii« ®5rta i asi^rs aflsW l^s a^ 
acres ^ 1 ^-p m$ i cron a^a ^as ^i *aataws art^sR*® ^p ^s?r 

pt ?m was i^ur, 

= aa x acres fea , 5f^ 5 r^ 

ca*tcat a^a taa F aa sfcstcfl afa a^fft a^ s 
1<pq alwa (ffel : E.i) '•ca ^8 ata W ^ca, 

W=Fs (4.1) 

mm c^icar f^a cat i a*m ijasffi c^ssif^ i 

als^saKijt : aiPis aWf aca aa x ascaa a® 

awt = p x asa = x pa x rew 



.s 


T&S : 







= W X=3X^ 

RiH 2 

~~ ^ X T^SJU 2 


:.[W] = ^r = ML 2 T- 2 

RciJ <PSt®l <Plcew ’fl'STTt ^Jt?I I C<JC^ <jc.°n^ (3<P<P 
(N) ?m fllfcfiJ (m) , ^irosr flSfcr-flfttt (N m) I ^ 

^rt ^ i j te swi ^at i ctiott to wr ^ 

1 J= 1 Nm 

iffii ^r simsfa wt to* fare *isr ^rpi 4 i«tw ^pbt w ^i«r i 

^ppfil wtto cURc*w to csi^o cror ftw 'bi^wlTJ to* sww f^p *i?ca i 

amt TO *E*rc* I 

^ ^ 2 tOM wr ^ ^ ^ ^Ol^ (Ttt ^ ^?T I 

4 ppf& tola csrear csifp tURc*w to to?n ^ ^pr? ^ i , 4 

to '=rf%^ ct fep fen ^ wt ^ ttofc f^p ^ i 


#^^3*1 8.i : 70 kg ^ESRT 4^P <jj% 200 m 


W = Fs 

= 686 Nx 200 m 
= 1.372 x 10 5 J 
to : 1.372 x 10 5 J 


8 .* * 1 % 


<*HrtPT, 

<u1^s wf, m = 70 kg 
^®T, F = 'GWR = mg 
= 70 kg x 9.8 m s ' 2 
= 686 N 
^ 31 * 1, 5 = 200 m 

im, w= ? 


Energy 

*t% ^r CTiCTt ^sf ^us «nor rt i ^witu **rr*piw ^r srcafeR i 

w «n$ c*^ 4 *t% 

’fit i ®I 4 c«i * rj * 1 % *iw i c^twt c^twt 

f^ar*!, ^r^jsr ^i®nf^ ■•*11% ‘ s tm i ^Mt% rot *t% Rf^a » i 


^ ws «rtf^i ot ^ ^ iw ^pare rr< 

^ rot$ Rt^p, ot ^5 ^i«r rr< rt rot c^tM R% «nw rt i 


«H5Rlt ^Pl CTICTT ^3T ^*0 '*t% t^ff^s WH 'srmt ^ «RT to ^ ®f 

a«src® *hbt ^isr to ^i«f ^i»ii*r ^rc® *hbt i ^ c^t to ^ptw «nf%, 

w ^simr to WlfiRK ^ CTM ^C 3 «ttf% i 



''MR'SaH 


'Jsk 


<RstOTT r*^r rrir TO<jt ^ i i% i im to rtot i t%ots *& toott ottrs tot tootir yiholfo 
toi <*iR«rf ^ R^f& r^otiE cr RfRROT rsrt rsrc® ricr ® tt ^ *1% i ctc^ <rstott r*^r »i%r 
*i%tot to ^r ®ir ^bjt tot^ rsicto RfRTO ottrs, « rsicto ’t^it e t^%i 


TO(flR, ^® ^l«f = Rjft® *t% 


*i%sr CTiwt f*Rs ot$ i Rsfcert *1% ctotr fiTf^T i 


*t%?J i£|<P<P 'Q <plc®r51 (flRSRs (flRst (flR?.®T ■Wll ^T (J) I 

srsr rsrt rto tot toiot« 1r1®3 rrotr’tT^r acRtro^Ri cw *nft *ro 

R5RC® ^FT ^sOT ’‘tl^R StCRlTO ^R I 4Rsfc TO OTTRS TORt TOCTT 1< t% TO I ^sflRRt CR ^#8 ^ 

®ir rott to ^ tTO® to i cron toiot«i toc® rt ^tc® cTO sicrito to i 
cron r^cr* toiot tot fajrc ’•ifosr stcrito to i cro RWHiPto Rftiiw totot tort 
hwuiR^ ^ TO i <*w t^to ^ *t1^R rsirot ^ to i tot fo&fiteiiwv^ CTO5T to rt to 

TOT t^ftn ^ 1¥^S TO I 

*t% TO ROTt TOOT *tf^%T I ^ Rt «tlWf TO, TO TOn RT5OT I TOt TO ROTt « C*OTff 5 
*lft, TO ^ TO TOt TOJRT ’SRC® *Ht I Rtf*3IRs R%J RC^tHOs TOJRT MltTO R5RC® *1# I fajOT 
“t%J TOlCRT TO ^TO. TO^TORt I 4 ^Rl^CTf ’■fa RtRt^OT %tW RSRC^ I CRlSl^ffrslOT TOlRt 
’fe fttijte ^OTt R^RTO RsfR I TO- RlftHR* R%, ^sOT Rfs, TO R%, TORs Rfs, C^TO R%, 
f^^,TORfro^,t^fR^ TO?. CRlRRf^l 

RfTO wa TOtR 5 !^ TO Rlf*3[Rs R% I (RTOT R*^R TOOTIR RT Rfro Rs|ROT ®1R ROTT OT Rfa ffit® 
TO 5 ®ttRs RIFto 5 R% TO I (fit 'SR^TO TOjT ^# 3 Rs iffi vgM- *lfo3[ TOOT OT ^ ^s| 
TO «I^WllC-W TO^*t OT *t% ^st 1%5^ ^ (fl^OTT fTO ^rtCTOt TOR I 

: ^flTO^SOT^ OTTO CTO® *H$ TO^s 7PRT ^OTS& R®r ^TTORS dflTO ^BT TO* to 
TO I CTOTf TOR WRITO TO TOt® R5^f ^j|p (joc® TOlf^^5TORtRRt’f1?fTOl 4 
^TOR't’lOTt CTOs C>OTt TO OT, R^R RCRT ’TO TO 5 1 CTORT TO%T R^ ®1R TOR TOT RsRF 

TOR CR TO<I TO RSGT ®fOTs TOTO TO I 


Fm TO I C®1TO TOOTR CBf^OTR Rt C ®C?TO 4R^ RTO ROT 1 ROTOTR TOOT 4R*ft 

TOR 5 ! R^ ROT I RTOto Ry?R to ^1® to C^RR TO I 


R3^TOOTTOTOTSTOOT5T(RR? C5RSR RSOT RTOl^ TO%T TOt I (£R® ®R RCRT RTOf TOR TO<fJ ®Rt 
TOTOtoioti OT TOT R>^CR> TOC® TOR I 

(RTOT 1TO R3^C® CRC?lR TOR TO TO TO% R3^R CR^ TOR ^ ^ R3^tk® TO*f TO I 

TO 4 TOT RR TOOT RSRC® TO I WI R^R ^RR RTOf TO TO I 4~C® R 3 ^ R^Rf TOR TO<fJ TO TOR 
(4 R^ R3^C® «lf®»l% %RCR TOT RRsCR I OT RsROT RROT TOT R^t «tf®*t%R ^rfRR# I R 3 ^ 
M®C® TOR ^ ^ RTOTR RslW TOf^ RSRC® TOR I 

RRTRRs, w ®OTR 4Rsfc 1TO R3^R ^|R R*T 3CROT RSRR R3^ v CR*t SfOTs ^OTt I RRtRR 5 , 4 TOR 

R5^ ROTR t^OTS 5 ^ RSOT I R^tkRS t£Tt CR^ %® Rsl^t R3^R | 








4 o 


m 

^ 

F 

f&ifl 8 .^, 



= X Wf 

= F x s 

^t, E k = mas [v F = ma ] 
v 2 = u 2 + las 

^T, as = — [ v «ilfo CT»f u = 0 1 

2 




(4.2) 


4 xWx w 2 

’iFHI'S R«3 ^C*f I W W C^f*f ^ ^ ’if'HI&'Q w C^f*f ^ I c^t 

csf^r ^ voift <& ^ <& c#t 

ral 

*tR*f% <7K?fo ^’tfTG Rwt ^CfT I <&\ «Pr ^FT TSft *lf% , t%'8 C#f ra I ^ <?ltf (FPlWt 

(MFP '5fWs ot ra era «Pr ra £ fiwH» ^R «Pr «c»i £ otqtjk^ 5 '$tm 
ton 


8.^ : 70 kg TORT iflflWR C^Rem *lR*t% 1715 J 


stmrwfR 




2 



' 2x1715 J 
70 kg 


= 7ms" 1 


*W1PT, 

m = 70 kg 
5 tR*t%, Ek= 1715 J 
«n, v = ? 


^3?f :7 ms" 1 







IWW : ^ ‘"IF 

OT6 WW I ■^Msr ^ %$ ^JE* 

*sN*T ^ "*?% I HNsH^s ^ 

>*R^ f%$?iP? T?H t?l*T ^Cfl ^!W HWt 

wm *m «w itm i ^ $h f%n 
tw§ f^r ^ *ira i 


OT*!C® M1C3 


^ *ifef sffra i ^ 
(SRt, 5f*®f SHE**® 'AJ*3^1 ^ 

c^s fc*tor 

c^ ffTo i 


^gffr fl^ ^or ^ c^fi c^? ^sr f^if^F f^sr 

iOw - *wj v s $>z& ^ratcw *lta*i i f^R> <9$<sf w 

a^fwlRw ***1.1 ^Pfof ^ *lW5j *11® ^Fi C*l}S 1 5fif ftt>«! 



*1% I *fS*ft <rtE¥ «fSta&l ^ES ^5-^Mi *WJ 

C^fflRt ^lt ^*4 Is ^hc© E^PlEfH TOff R®?^ (?¥IM ‘^!W ^ 




^ wtf& mt6 ^w ^jt ?i, '*!$$% t£i*sv ^w, 

^T i.'S’llPtH 4TSRI <PltM *lt«iJ I >£!fc SFSTR *pnict i*f ’SfiTOI ^{.’Ml 


PfffWWT 



H® i S.8 


^ri i o^'^ jsprfti 

•qwgt-f '§*101 ^jp ^PBT P^M ^HF I Wt ^ 1%| 

“N^f *St?^ W W I ^jpU' *IE? W? ^ ’ll^siH ’W 

*®l 

m '%&$ c^iwl ^gw S 5 !??? h ^W'S’K (fSaf •. 8,Q) fcs w 

*m >*! to 

$*& ^ w w$ ^fs m <a^tegft TuiR i 



fes s e,tf 








ft's <5 '*t% = 'Q^T X §Wt 

= mgh 

:.E P = mgh (4.3) 

X 'iiRxMter X 

toi *i%?i <iiR e f ^ csiw* vBtbvow ®*r i w wft ^w, ’tf^ w wft ^w \ 

*t% '5C?R ^R3 t^?r ^5CST I W W wf*t ^W *t%'Q W wf*t ^W I 

crot <p^?j fim *t% <sm rrsr *nc»t ^hj *t%Fs ^tHoii w 

l^o ^w i ctsr ®*r siRt *\p& wo^'t wH ^rr <*r fim *t% 

^?r Wi ww* *tet ^ w i 

#rt^P^W 8.VS : ^ 6 kg I iW^(?lW20m StbVoUj f^»<j *t% w 

g = 9.8 ms ' 2 

E=mgh ^*3,m = 6kg 

W5t, h = 20 m 

= 6 kg x 9. 8 ms 2 x 20 m Qo m -2 


= 1176 J 
^ : 1176 J 


g = 9.8 m s 
1 ^m^,E p = ? 


8 *|%S 21*^ 1 

Main sources of energy 

RvSsjff S$5\ <s& -&W5 *ttW *Tf I RRHW ^ ^TTf RR I #W3 

ctosiRsR wv *t%?i fl«nfl^| wnh «tmv© ^w i ristr *hwIs|«im«i rkr iii^M* 

ft*T for Wfl 5$ I *t%?I SltfllerW felft *l%Sr ^PBf *F«lH 4Rffo W I JjRJW 

fi^sw snr ^r *t%?r (Tim mi^s ^ ^?r *t%?r ^ -M"ic4 «iwwsr wtr «tm 

StEfiER I W Wtft ^ 2fm ?RR *t%?I I 4 ^5t « Wf ^'OJ^OW R®f^*||t»M Ris$u *t% « 

^t% W*bM «|P|R $8*5 *Rt< d IW* ST*© *tf^Q *t%?T ®«PT tolW RwfBfc ^ I ^f%0 

w *t% ^ w sfm wsum ctiwiwict ^ ^iw ^ ^ l^ 6 ! <u<i^s i 

«iiPt»i4ic*i w ^iot ^r w ^ c'lft' *i%sr ®*bi i •pjw <rc*r «im ^ 

^ ’'ttos ^iw 1 ^ ’i^sr ^rtu l®^r*iar w 

wi ^'q ?ti^ ’fm ^ wws ^i2p*tf^ 

StM^ ^CSTI ^U«t1^ 4i4^lC*M Wf ^4^4* ^ ^ I fiff f^SR « Rt^% ^Wfl 

'STtfwR i(l«iW4 <3 ’f^jW C’tf 5 ! R'Oflvs! ¥^0 f^T I mt 1t t%?I ^TRtWI ^5 4 rt 4*1lfvb 

«IR55T | 4 4W ^ WR TBf?u siwm I 14% 2 RSR mMlfit4$ *i%sr 

®«PT tow R«b-ll 4# I 


i l^f ^ ^ wrt, cm « 


5ljm I ’qUWfeU Wit, CV59f -41 
^4mR4RtRmi 


gft^^S 5|j|7f 





‘Ivs 


Wit : fcwfliPlfo TOIJ WW <>HCb«| wft I Wit ftSR 9 W1<[ I ^ft%a ^ W 

«re*w Wfit % i siiflfe* tew « ^iMfwtw *ttwjt *m 4t ^t$ wifi*r te ^wt *i^ <«w 

W I ?ttW?t TOT « ^t$ Wlte ’if^M*! WI WTW ^IHate i wit ^ffcw >wwQ 
9 ft'e?jt m I 4f& 9 ttea I ^ tew ^5te wit ww 2twt5t% 

•wtf fcvnte^ri «qwsr wt * ww w w wf§H, « uiwiR«i, i jrt^tw® 

« tefa tUp ¥iw wit ^ i «nqte wi wm swh $wr wsrg i 

'eMRij^ w«pg?r sr«H fc'iww wit i 

wit $wr wegs st<iH wm 4f& »ii*wpic*w c%rr 4w i 4 $ c%rt 

^3> <PW I ^ 1 5^*t, fV^ ^t o *nw f^w ww ww ww, ^7 qwt 

w ^ snfN *n^jsr cwift w wr ^ w wwi 


*tte w : "fe w sww te *ite c®9i 4t weftiPiaw i warn cHdjiPmitiw 
®FaF*a #ff I tsra WW ^ W ^rt^WT 9 t§W ^^ft W^3I§ «flBT ilWW I 

wdjiPniw ww FwiPi^a cm c'ldiw, *iro wm went %, wmiPm « 'bUHicn *mt 
amute ww xts i *iQ^wn ^i®# Rmm wcEiwji w$ i wdjiPuiw ww ^fiwt «tiwiT to 

tow tm ^farc w i 4*twt w cfcfiPH , 'iPiw-^bi , wfi®w ^5jtft i ^ wdJiPtow ww fraft 

TOt w smr«i^t i (srw TOt we^q «jbt ^r ^Mif^ tew i i^JtteTO 
sWH ^wt ^<s, « ^ i c’Rjltet gutter i »qfl» frsft c 9 !^ « 

®itertei »uffisT *m c 9 !^ i, iw?r 9 tf i w ^^itei^^r^^casri c'ldjiPmut ^pir 9 twa?i 

c®5i 'MtK 9 tt?iw^ w ^o cm i uaPun® vtffc ^ cmw % ^r w «npt ^iwpi 
9 ti«#fa l^wsr ^aw »iww « jhv. 154 2# wr ^ 1 «iwhiR 4 MB^wn wi «sbjt '^iho&o 

'^tte c^sw i ^ie?c<M mstw^ flipww siltolfe^iPi* ^t 'sWt % i 


Slt^p «1J15T : 211^4 ?um (iR# ’(tea te I tew 4W WWW Stt^%4 5lTtWW 
4jm i ^a w^^wtw'G sti^te 5fflww wh wf^t i %r <w w i «jbt 

^jw sw*^ tew i www wi a® w^p <jmi?i i ^^ste to 

«[W4 WW ^4W«tWm I *UlW3f WWtWJ Wt% ^ 9 ttte ^ ^ ^at WW ^aH W5 ^ < s, 9 ftte ^ 

sai^Rxp »uw 9 tte?it m ^t® ww i ^t ^ ^4w ^ ww ^ »uw ®mhh w ^ i ^t% 
wtoj-tocsi siws « m ^ «ww^ ^uw ^Pfet ^®i wt i Wi^ttet ^t ftw ?um <itQ?n^mii 

aif ^>4 «ijipbt £ t«rw ^tww tew ?um i 4®it^n 

^tw w 1%s# te >i «ic4 ^rtwt^t w W m hw^ ^ite wr ^twf ^ter 

i ^t% c#a w?rt ^ ^atw 4w ^ te cw wit, ! «ite cm, atff%4 ?um 
^ wr ^® tw ^ w^ws wrhwwj ^ m ^tri wt ’ifosr tef ^ < sww f^w 

1 ^ wm *tf^ tetw tei w W45i te <j<ii(iw^ te^ -sn^ ^ ^*rr cte%, 
•nft sww ww stha i i%, wmw-«f&t i t% J ^ai% i «t% J WWW ^arif^ tetwf st^iH i ^ 

255^ 9 twt^otw tea%r i ^©ter «|^% *nwt c’fw Rtww ^©ter ’i^a 

^ te (Ww >w<wi* 9 tteut ^w i ^ W45i 'h^hihmmj te m\ i 



<18 *W<R'SsM 

C%*T% : ^ (TOP CT *1% <TtTO TO ^tFP TOT C%*rf% I TOiJt Vflft ^ W ' aa l%3T fc»PT I ^ft%s TO 

*f% ®rt to ot$ <3TOTO <?protto ^ crop ^rmr <tt ^ ftro to^s to$ tocs i oth 

®rt 3 fw toito to^p #ro& ^mft (wit , «tftw cm, wr) 'snro ^ftor^o c^*t%i 

siiS)«h>i*i crop ¥ 1^5 ^ froTOp wft toto otcs; c®ic*n ^iw i «&iim ^ot *tfto 

WOT «mit*M TOT ^5 TOtt iRssr tTO WWT TOC^ I <m ^t ^ £ t?I TOttfJT ^ #*TOP «|f&i|3) 

®sr ^rttp ^riOTt to i ^ Rwiw «nro afwrop?r torsit stfrofro tost ftoft to c%§fij i 4 ^isto 
^totoi 

W <OT : 15 cm <ff 20 cm PFf#i TjSffp ^ $<P?Tt ^1*1* TO I 

^ftfTTOp ^C% fTOP ^ <PS3 TO I TOCTO IjtMlIB ^JC® ftur Tffatil TOICTJ ^MCTO ^BT 
^gfUTO C4#q® TO I TOTO TO1CTO t«||ita> 'Sftt? ^ ’tfN TO TO 5 I 


C>llfrlf&C<P %®S <OT“f TO«lf$> Wf wtfl TOTO TOT TO I TO, OTftf "JTOTO ^PtC5f ctBpi% 
OT^S TO I To ^ TOsI ®T wm TOt TO I C^fe TOST frflTO'f TO^ - 

pitot toiTO ftGfir, crons ^pis t®nft i 

<TOftp (^ST <JJWT TO ftsft w C>il*]C<PU I CfllSWlUM tsft^T TOt TO fc*lS ^C% TOm «I?PT 4 
CTOP W# ®% TOTIT TO I C>Tls1 C<PlCTO TOT STO "OTTO SCTO I 

i I ^Bpr $*|5fc3 ®% *t% WBttCTO TOT 4 CTO TO^o TO I 4 TOO ^faR ^TO ^Ph TO TO 

WTO^TO’TOl 

*i tcwjfw roapnfa cwt tot^TO, to$ cst^a, SmfljFto c%*f%i 
TOlWTTOtTOTO^I 

VS I <v£v|| w V6||ijn^ (Jjpfe csilsif^S TOtCTT TOW 5TO , TOT-^# ^T ^ TBvIIfr TO 

R^JCTO yrfrof C5T&ITO TO^ I 

<7fi?H% TOTOTO ^*n TOt 4 *t% TOTO3 ’Itof ‘^C c m WTO TO I 4 *t% <J<^!W 'RMOiS TOITO 
Wft K5T I C%*f%^ WIT f^STTO TO TOTO CTOTT WTO I 4 ®ft 35^5 *f% TBspi 

#TO ^Frifro fro^ Itoto tototo wto ip c#f i 


lift OTTOTOJ "fe TOJTO fc«PT I ^Hfts cgl® « CTO1S-®lto TOTO TO ^ TBWR TO TO I 

TOfro «nft3T cgic® ft% toot ^ ctot « ftro ^ i *i iftsr aro caNt* tost 
?iito ot ^<5, ^t tbwr to to top to to TOftjrc i <otot q to 

TOftijTC ^TOCOT TOT ftro *T% TOTO TO TO I TO^s "Hfts CglTO* TOTO TO ft^ ^TOOT 
Slfro# TO I *nft3f cgtcro W1WT v£|^ : Bl^tt i T CTOTO TO I «flft Ul^ftWS CTO?t «TOBT ^tftTO 
*t% 'Q Cbl ^<P*1^«I TOOT ^rBtTO TO I 









smtto egr$ eto? to d>^* '"1%? wto to 4 


*ie.«*! ftsfit : ^"0 *nftw «ntor 

^ptar 4^ ^tatoi stPror ?wf^ 
tvnw c^psit uwffi to»t W8 to i 

16® I (8.&) i 





liltt £*!£$ ^TPTt 






?toiT TSfetTO *TW fRfo 5 ^ I '«i idiots Ctof l^p^ ^ 9 If f R Cto! ‘ 9 lt%T to? ! *f%W m^Rt "to 

ft^fcvflHTOHjri 


^ ?f *1^9 *flto tWWSf-'Sl^la il&.«? <u«wuuw SlES^f i?!toi *m i 


2FtFT ■*t%if miwj ^s%? $ro ^msf TO? i to&ii ww 

ctoR-wlSa ' 1 i%a E tor ®lPtar twra crttttoi 


aTflflF : ^RlfT «l*Wi<3Ji? TOW ?T^ 2R!to | ?!$ SRRwR'a TORI! 

?r ifrw ^msto ?*to *nft i *ri% ®[«n<^sGBT 4$*i w*$t& ?nro to i M, tost 

uteg ai E tro i wa Tgn *Rfc cm t ®w* TOitwr iftsifr tot totor town wtror *w 

?jj^ «jl^C i <? TO® TOttFft ®JT I ^1% <u^is ?TfTO TO® ^toTR TOt 

WM, | 


l-®t% w? ito tow wm TOt cto *no> i ^-w'sum iSta 

to® ? fihnn m e#r a ^IItomsct <iPnn ams to i 4 *ito -%np? mm to i 

^ttotora wi towt towt 4$ mm t« to to ®ipt ?t ^jra? to ton ?n i 4 *rro 

wurtr TO? (Hot spot) *to i ^-#*i *itft 4 ^? tos wrc^ to tor *!to® ^r i <rt 

to ^-to •rof w i ^ toa tor ^ w ^ ^jto 4$ toiw ew to ^ m 

^t tor iJt^r ^Jto ^tor -j n^ i to^uiw 4 isj^s}l^^.^ ! tnHc^ i 3^i 

toW^r^ : <^r *i%$ 4^# ^ ^ WHT ^it a&am srNuto ^1%^ 

^tosi^s ^?r towto «si^*!i^^ w*r i ^n^rp! w^ ^ ^srs 

-mm& a itto ^'i i trhw. aflr 4t*n torn a^i w wiw * 11 ^® 

■^ra ^Fia wi i B! f^ 4^f& I^fiw toRt i 

isw toto tom =fe to» wr w , f i st^ to, 

toa to, 5 i 5 o, *m?w ^ « '^t, to-^®t, *pj -sm, dto i tom a*n^ « 

tort ^rtS^ i i *s%a ^r 'tom i 

tom cto ^arm tortmr i 4 m wm stffto ^jr^ tosr tore? ?i^i? ?*ip® 

4?^ ftvitoa tor« to® to« *it® i 4? t^m *N%« c?*r w i <oto to? 
to rti?a « *flf^t ftrsr*r i s * aw %iwr to torm i toa mrwr ator 






«tiot i <n 5ijm tottoi 8/<t ww?r ^t « ^tf% 5Ut^ wtj 

tys fi> c’ll<w$ l 

: A®$l« flfonn fcvig ^ w w tore $ wm tottoi ot Rto*i stt*5 
*ftop tor**, $ wnm wis tot to Rfi&iiw ^it to ThvS^Iu tom i ^®«R«it»m mtw 
ffito M w* ftto ^toi to i rfk® 4 $ tomt mtot toi 


^0 TOI WIT fi®#lil Rftillil 
I'toR'o TO 5 ! ^ E 


w-mto m**r^ : FN>£l*i Rftaiii *nroro TOtf wit to *ttoo ^ii'Vsto to i wo 
<mf& «cto cwr ^ ««fw *tto© ^ii'^Q'o to i TO< ^fto® ^ii«asQvo ^ ^ 

^Tn^RT,^?! 

E = me 2 

4 to/n to to^c TO^TOTOOT» imi 3 x io 8 ms _1 to toft i 




-iswiwc* '=n^o tost ^iro 5 ! smr 

200 MeV = 200 x 10 6 eV = 200 x 10 6 x 1.6 x 10 _19 J = 3.2 x 10 _11 J ftte 


toi miiwiww’piwf, ^cto to*it c*m cwn mw to tou^fi wt 
Hi® f^foTO i 


tom to ! i kg <i>?w >i *j^ot *itos toi ?m to«t, ^ito?i w ftpiwufl* ^fct 

"l%fcvigTO«T? 1 tortTOfrm%l(ikWh) rl 3 . 6 xI 0 6 J 


4 $ RI&IW S^s * 1 %^ Ri|p«fl^ $to to?l ^T T 5 l$ TOlto stTOTO '*l'»J^ e t *t% tow 
Rfl^f^'»lc^ "HI’M <PW «MJ *ttt3f C^TQTTt TO I S'G , *$ sfjjTT i<|<pf!> P|G"I<1 <l*Hcf|fl ’5l?T 9 ttC , $ ’jwi 

wtkto l&sm w w mi Utfto $ wm w i tomm to* ^ 

$®wtoiii to* cm *i% «htot wit tto ‘ p tt^qttt toh i 

2 T 5 H : fi(B$|i| mUff TO 5 ^ RiS^l*! ^| 5 fl% ^J «|I^>IW|I*I 

os©rfj«M ^ «sft ^iws <#«i^ ^us ^twm ^twm w *iw ^r i 

^fbo &5 ism® « m i «aw «flPH «m<f to <?h ^t w ’ffw i 

(TPtWT TJ^n OT W Wfle-M H^lw ^W>W ?0 d>« 3 C«H |R *1 (fl^iBfMlWU 

^pw <£® ' 6 |R>' 88 Vo| cmw ^ I 'SW ^J< 5 , *|RmC"I &T « 1 Ff ^ 5 f ^r I 


H^lflHMWJ 1 t%?r >ll»Jl^f 4 w « Tj^lt : ' 0 ||aj|C^M > 1 ^ 1 ^ fto H^HIHMWJ ^ ^J^|(sM ^ SP# 

a®K i «ii»iitiM cwr ¥i%t?f ai^to *f% cw wrt, cwr « sitfto 

^ffir i ^mw* "‘to stwm csfsiff® ^®it tof 5 !^ <o?i ■*& to*i ^itocwr, 

wit w® ^?t i to? «ii»iii'tti to ot ■t<iithwmj "“tto ^ CTflpiT tom w 

^’tm « wta *# >ii^w w® toot *wfi& vmw ^ift ^sisots corn] 

S 1 C «1 OTQTIt I 





3t333 Rgrc 3 # i stcwtra ^s 

^us ^<m «i wicim 31^3 313^)3 smn«R 4 &n <3$tc3t 3t3 i 

"MUMttlMJ 3% <mlM3 3313 ^f33l$ 31P3-4 ten C“t3 3E3 31*3313 C3$ I ^5t 3&M3 

31^ (WCT OTiW %1CTT ^ 3M I 

8.8 ll tte '^II^WI 

Transformation of energy 

*1% 435^3 cm^s '5R7^t ^il^oQvo 3?^ I 4 33tRcl 4lt 3631 33l3 W3 3%3 ^3F<s3 

3E3 i 3% 435^3 («ct 4wiR^c3 331*^0 ^ptq »i3)Rm| 3 C3f6 3% «n»ic*m ctic^t 3f3#3 3123 3t i 

3133, 3sf*3$6i3 R*3t CTiCTt 353re 3?r f^t c^twt sto 3t 3§3$3 3133 

3W 3%3 ^ll^tiM »BR 33 I 435fC33 3%E35 ^3J3FBI 3% $<53t3E3 3133t3 3*31 cws 31E3 I 
3^©3 W, 43^33 3% 3l3t^3t «MJHJ^C33 3%^o 3^3^» 3W 3^3 ^3H53 RpiM 
3l3fbVo | 333 <?F$ R6l3 3lWt3 ^533 #1 33? Rfl3 311^53 ^gW3 C3Pr 3% 3“»l*lH TO 31^445 3%^o 
^IHsf^o 33 3t ^3 3^ 3%^ ^‘IhoR'e 3£3 '5fl3tC33 33C3 3^33 3*BT I 333 3^ 3t 3% 

C31TOT 33 ^533 3mt3^f3s 3% 33 43* ^t ^13 *3 TORS 3%^5 ^3HsRa 33 I 435f$ ^5f$<5, C3stC33 

«WJ''®W 3l3l3f33s R&St 3t6 43*. 4$ 3353 f^®3l3 3l3l3f335 3% 3%^ ^tHof^o 33 3t 

3t3tR3 35fW 3J3^s 33 I 

43^33 3R3t3 3% <5(35^3 ^3H©Rss 3TO 3% 31631 31C3? 31^3 3t 

W¥3%m C3^35 *of Wl3t 313 I 3% 333 43^3 C3^ 335^3 3f33f^o *3 TO 31^3 CTOf 331 

33 3t I 435 C3 3^313 3% ^1313 ^33 3^ 1^35 C3t 3^313 3% 31^5 3^ I 3-fo3t3* *m\ 3^3 
C35t^3t 3% 353^0 31® 3t 31 3% 3353Q 3*3^0 31 R 31 1 %^3 313^35 3% elfel&M (^31 

^5313^311 4 f33 ^3 333 C3 3^313 3% % ^flW 3^lf3CT} <3$ 3f33l*t 3% 3^^313 I 
4T>!$ 3%3 «lR3^3^1 31 Pl'oJ'ol 31 33133%Fst I 

3%3 3*3^3%^ ^ : 31^3 ^R? 31 R313 C3t, 3% (3*33 43^3 C3E35 ^333 43? 31 4351^3^3 
3f33l^s 3C^o 3113 I 33lf%?^3 C3f& 3%3 3f33l3 t3f^ « ^I3f33^% I 

3%3 ^31^53 : 31331 f3% 3313 3%3 3531 3CTR C3^3l 33->3«3 3W 3"lRfo I 3^ 

«35tM 435&1 C3t35 «|3jUlt'o 3R3o3 3^3 1 4 3®3^3W 3%3 ^31^53 313 I ^31313 313 31^3 31^3 
3U3lC3^ 3%3 ^31^53 %313 331 PK® 3113 I 3%3 ^31^33 3133^ ^31^33 (3*331 3131 : 

i. 31^43 3%3 ^31^53 : 31 W 313 3313 313 ^3^ 33 I 4W3f 31^43 3% 313 3%3 
331 3*1W3 3lR ^p«1 3^1313 3lP*44> 3% 3^ 3%3 ^3l^sl3^> 33 I 3lR 333 313K? 3%53 ^3C3 31C3 5 
*533 ^sUPo f353 3% 3^ 31W I 4$ 3lR 333 31331 31 3%i3 ^33 (3^35 f3^ (313 31P1 ^533 f%53 
3% 3f^3lte 3f^o 33 I 4t 3Pt 33H33 313H3J 7W $<53133 3531 33 I 4«H3 31R435 

3 % ^fe< 5 , 3 %^ ^II'AoR'o 33 I 

*. ^13 3%3 ^3h53 : 3T%I t%C3 ^1C33 3l3fc37 3W $<5,3^ 3^ C333lf$ ^oJlR 331^31 33 I 43H3 
^513 3% 31^435 3^C® ^ll-'oR'o 3E3 1 3H33 RHlWrfJH 33T f3C3 ^<5, 33H33 333 ^13 3% 31E3135 



^awf^s aa i % am aatt<m a^taFFata mt « amta mt a1%w ^ai-^© 

^ai 

«. ^attala* a%a iptBs : iuRwwa RaRo© ^© %a aaa ^jf© ^a i <aaw ^tcata* aft mt afaw 
^ii-'oR'o ^ i arcfcT-MMtfcS* caataa ^aa 'attam Urnm ^nc*n^ aft ^©%, afoo© ^ah©fas© ^ i 
wfcwifo* '4 Mobwi $aa aitam fern to 'attaia* aft aiamFia* a%w ^ah©fa^© ^ i 

8 . alalafl* affca ^at"®a s aiaj ^^iaifa caaa cm, ana, wit « a$ a%a awm i 

aiaiafta* faflmta 'srpocsi attam aft awitm cats; ^g sa ^'aar a%w ^ai^f^© sxmm aan ^mat 
aaa# a^tw amw atfa 1 t%ta at aaaiw a*R ^latfa capital sa ma af$a ^awa asm 1 ^©f^, caas 
« ajISiRcvo sii>njjP<> aft ^<s, a%w sa 1 ^<s, a 1 % 'srtam aiffcsr foaiwcrt? awia* aft « 

mt “lltfO© ^ai-feffo ^ | 

<?. ^st^affca ^ai^a : artea ^©f^ a1% aiFMa af&w ^aholfo sa 1 ^faatfSsi.flfra 

5,'9jifHt'o ^<s, aft mt afte ^ahofov© sa 1 fcaylfc* aw ^©f^ aft mt « ^itaia* af^w ^ahaKv© 
sa 1 cGfataH « cafasa atw at^m ^©%, a% aa a%w ^rawfa^© sa 1 aama catta aft 
aiaiafta a%w ^i^Qv© 1 veil^vo^ w ^<s, aft c&Faa 5 al^w ^ai*^9^> sa 1 

'!>. A®#la a%a ^ai^a : Ws|)a an«Rw ft^fta a%ta aif^a a%w ^awf^© amt sa 1 f^fta 
spta© Ris^la a% mnaj a1% %aa a*ta ^<s, afte ^ai*©f^i> ^ca «ii«f4M aUsa yiftat ^taawt 
<3aa a^Braiwi 

^aia c^*h caw lafrata ^ ^|»im «aa^ caw 'SR^ca ^ara ^ca ^wicaa a# aca 
'aicat « ^©ta a% caa 1 ateaia c#aca wit « at^f%as ana aj^ca aiatafaas a% caw ^sta a% atear 
ata 1 'Di^i^a amttaj ^sta a%w aiP^a* a%w ^ai-^fa^ amt ^a ar 'Ca^<‘ cenicaUcaa ^»^lw 
aaia 1 ^5 %<i, a% ^aa^ ^a 1 aife aca, ^ asiaamm ai% « 1 ^ 5 ia a%w «nc*ir « 
^sta ^ai-toB'o aw 1 

'ataia 'snaar aaa fata 'srmno <pta wttar cata^w antk atar ataa arnit ^aa wm wm a% 
wm wr a%w ^ams^s ^a? «rwwsr aftaa ammfW a% ^m%w ^ata fe aater am ^a 
ar Al^a &5 a%fta war aw 1 aaa ^f® fats atta ^©aa ^ fasa a% af^Fr 

af^a%w ^rawf^© ^a 1 «at af^a% cata^to aatfo atar ataa amw ataiw% aara 
am^s ^a ^^ftta ^ftta a*r a 1 % ^aa^ ^a «aw. cacaa*. aa^ « ^i^cvo ^sta a 1 % ^aa^ ^a 1 

a% ^awf^o ^e?na aaa a% ^ at aaaa at atao a%a 'wfo a5w atca 1 caaa «ncat at 
al^a awt wt a^a aa^ ^stmat aaw atatw aift at 1 

af^taaa fcsfa: f 5 ^ « ^apaj ftata a%a amam a^at^ ^asf& a%taaa ^©1^ am 1 





''MR'SsH 


8.<t "Wot 

Power 

Wot Wtt ?PJt$ < #f^s I #fa?t wot ^t*fBf«^o pp^jHs 5$*t « '4l*o<||ilM«1 ^fflpt 

3r**lf^s I R'fislW wot *1^ esrfBit, *\M, $f§pt $o#t ^ ^09ft ^gf »i«1|kH4l3) CTtCTt *IW 
i *m\ ctictt to gjo w«tt wt^o i «rat to, ^tprtt ctott < 1 ^ 

Rb^W RerllM ^t ^ CHW *ftft to Writ fcTO *ftft ^ I TO3IT ^ ^Wffc to ’ftft 

to 4 toR> t&sus ^1$ ^?r to^p ?m »imwi toR> csnfa ^t < hc to i^ toot foipfl> 
*nPt ^ to ^?r toft Twn to^p toft 1 

CTiCTt to toot gjo to ^r toot %ft to ^ 1 wgjo^t to ^eitoto^to *ifarot^OT 

wot 1 tiw to aft « ^ ^ <£rcfl> tom* *Ttoto TO to i ^tft?t to tow i TOt 

Pii>vo*iug PtroSii towi?t toft 4 Ft oti*t PppTt *rt? 1 ^iotb Pife to ^tft toi 1 Ttfro % TOm 
^teo totj to®t 40 otto to TO®r 80 otto 1 to?tt #t *ifar cro «Pr wotro TOe 
TOt $®rw$ ^wt tot *iPNW TO toes 1 afar wot c#t to«t ft to 5^0 

TOES I Wot SFS TO TOliT ^t *t% ^Il'toWd TO I FPtOT <1^5 <Jt WW?I¥%^Wi 

^t tot wot iPtow tot to 1 


Wot = 


TO 

w 


fpot ^j% ^t to TOT t wsr tF ’ifroft to 

t 

WTOPr*PFT$l TOT^ Wot OTPTO <#f | 

TO 

TOit : wets 'snorf <4?r^n3fti 

w 


<Fo Wot P ^ 

(4.4 


W^ot = 


^t x wt ^?t x ^a«r x 








W x ^'t x ^t W x ^*1“ 


?m z x w 

ML 2 , , 

.-. [P] = -js- =ML 2 T 3 

: ^KBBT (4^5^ (4^P to «W ^Et W5^ (4^P ’ItQTIt^mi CTC^^lOTST 4^^ (J) 

«aw. (4^P ^IT PP® (s) , Worn 4 ^ ^ ^T/C^W (Joule / second) I «?lflJ 

m?$\ «3iflJw w te swr tot ^ r i 

«aw www «aw ^r ^tgf w ^t «sw «?iflJ tot i 

1 W = — = 1Js _1 
Is 






smtto egr$ eto? to d>^* '"1%? wto to 4 


*ie.«*! ftsfit : ^"0 *nftw «ntor 

^ptar 4^ ^tatoi stPror ?wf^ 
tvnw c^psit uwffi to»t W8 to i 

16® I (8.&) i 





liltt £*!£$ ^TPTt 






?toiT TSfetTO *TW fRfo 5 ^ I '«i idiots Ctof l^p^ ^ 9 If f R Cto! ‘ 9 lt%T to? ! *f%W m^Rt "to 

ft^fcvflHTOHjri 


^ ?f *1^9 *flto tWWSf-'Sl^la il&.«? <u«wuuw SlES^f i?!toi *m i 


2FtFT ■*t%if miwj ^s%? $ro ^msf TO? i to&ii ww 

ctoR-wlSa ' 1 i%a E tor ®lPtar twra crttttoi 


aTflflF : ^RlfT «l*Wi<3Ji? TOW ?T^ 2R!to | ?!$ SRRwR'a TORI! 

?r ifrw ^msto ?*to *nft i *ri% ®[«n<^sGBT 4$*i w*$t& ?nro to i M, tost 

uteg ai E tro i wa Tgn *Rfc cm t ®w* TOitwr iftsifr tot totor town wtror *w 

?jj^ «jl^C i <? TO® TOttFft ®JT I ^1% <u^is ?TfTO TO® ^toTR TOt 

WM, | 


l-®t% w? ito tow wm TOt cto *no> i ^-w'sum iSta 

to® ? fihnn m e#r a ^IItomsct <iPnn ams to i 4 *ito -%np? mm to i 

^ttotora wi towt towt 4$ mm t« to to ®ipt ?t ^jra? to ton ?n i 4 *rro 

wurtr TO? (Hot spot) *to i ^-#*i *itft 4 ^? tos wrc^ to tor *!to® ^r i <rt 

to ^-to •rof w i ^ toa tor ^ w ^ ^jto 4$ toiw ew to ^ m 

^t tor iJt^r ^Jto ^tor -j n^ i to^uiw 4 isj^s}l^^.^ ! tnHc^ i 3^i 

toW^r^ : <^r *i%$ 4^# ^ ^ WHT ^it a&am srNuto ^1%^ 

^tosi^s ^?r towto «si^*!i^^ w*r i ^n^rp! w^ ^ ^srs 

-mm& a itto ^'i i trhw. aflr 4t*n torn a^i w wiw * 11 ^® 

■^ra ^Fia wi i B! f^ 4^f& I^fiw toRt i 

isw toto tom =fe to» wr w , f i st^ to, 

toa to, 5 i 5 o, *m?w ^ « '^t, to-^®t, *pj -sm, dto i tom a*n^ « 

tort ^rtS^ i i *s%a ^r 'tom i 

tom cto ^arm tortmr i 4 m wm stffto ^jr^ tosr tore? ?i^i? ?*ip® 

4?^ ftvitoa tor« to® to« *it® i 4? t^m *N%« c?*r w i <oto to? 
to rti?a « *flf^t ftrsr*r i s * aw %iwr to torm i toa mrwr ator 




b-i 

8 .fc #t¥ 5 | 

Efficiency 

*t% ^ihow* ^twm ^hHp*tn <Sl4wn mbr oftit i oth c'rJjiot 
» ifo*iteco ^i!^ow< ^twjct mismt tUp twc® *1# i »ifosr w j F e f J tfa^t ^im crot tfapi ««w 
pit afoiw ^Tit ct < #^n c t *t% t%w sprs ^ i ci^tt 'JTm, ct a§mw *t% 

t%w s*rs *?r wit era ^ *it^n®r *1% amst ^im i <*ifl> ^ 4t ^ 5 t ot, tf§?w ^#t 

ct ^ler ^ ^t * 1 %^ ^ 1 tfapr e*^ ct *t§^i e t *t% *rNmi ^ ^te ^ 5 ^sj 

*t% tot 1 <src«rcar »ifosr ^iftw! %m : 

SW 1 # = + WslW *t% I 

CTlPH #IWI WS ^pIBT, W’ar OT *lf^TW *1% 3^ Wl^I'slSWTt ^IW *1% ItMM 

m$\ m 1 ^s^R, ^twi w® ct ^BN«sr *1% *itOTr ^im «w ot * 1% pram ratR ^sr 
mgatew^imi ?wrps ’twit ftwc< ?rm wt ra «itw 1 

. W ^^Ftfhsjf *t% 

<P^irs?\s|, r\ = xl00% (4.5 

ftgyu fcwm ctcsj, «npr *t%?r yn*^?f ^ 1 4t wn, <^r, 

»ijpr^t t®«Fmi»i Piwu^Br^R 11 ^ *imt <#*© » 1 <^1 c^ ^t ^ihw^Ma 

cro sfps *t%?i am 70 % *Kfa ^ <«m*^N "iffc^pr ^tfra ^rm 1 

aro *ifo?r c^®r 30% <M <#*© «mi*iMMj ^<5. *1%® ^ihoSto ^ i ^ojjR'simt ws 
frsflm C^?g^ #i^s| -m 30 % 1 

s.e : 10 n 'ompm 4*$w 5 m Swi Stas m*n fl> ^rf^ csjfBa 

W ^lt I ^ 65 J W I 

(^5) prfim <p^s<p it t%?i *fcm w ? 

W) C»llt£*M 4wlw? 

(^ '4'^rtPI •qiRi's ■*!% = ^s ^l®r = ^»T x '5^*1 = 'QW S 1 x \5ct>vs>| 

= lONx 5m 
= 50 J 

^saRmabii^o *1% = ^*1% -^jfw ^»t% 

= 65 J-50 J 
= 15 J 

« ^’ rel - n - CTffia^^ x >«o % 

=— xl00% 

65J 

= 76.92% 



8.i 

W?T SlHlM^o *HVa|4 ^>|iff ^^PlBBT ^4|Vo|H ^1W ^fRt I 

mEnmt 

i. (i^H^i arc* *ji'o*im ’src^rr ^pr 'em ah) i cffi c^rfc ^ ^T 

mwiwi w ^o *ncf i 
«aft 'iihiwu aiot ^wur «i«ht to i 

vs. vippf& %wt as® to* to »p tost Aiwa wfl> $wt 

i 

8. caf^wa ootr am ^) <?sm m ^ i 

<?. w c®?tca *ifcat wtof rIcis $*ia i 

vb. am a%i aw fc&Hr *pia aa* i 

s. 4im ^ mt*® catos, caw c$d>, «>4 N>iR4*>im ctcs v^mtss «hp® ctcs 4<i^a>w aw 

Sals ^mi f^hi a 5 ?! I 

\r. Rt*i^ a*p ^ w afoww csma Amst caa a** i 

CotAta W, m = kg 

AWa^WT, h= m 

«d&44«f ^?H, g = 9.8 m s' 2 


aft 


SW fcfcfo *wv , t 

W 

W5f = — * — (W) 

1 

cerWcalob 



2 

«ll6»o ChlOfr 



3 

C®rW WCiJ 



4 

jaNiiR* ^W cacE 



5 

«ll6*o <*d> 




*>. ftf^^remaAm^ftf^Ac^^.^mcai^rasjn 

bo. <H4>$»lM $\*5 C^mm A ff *$Wa 'hil'ow ^1W CalAla ^fRt a*S[ I 

hi. <?oma <pwta wu> ui cafr ^ ->wi>ui Am®t swtaa# ria l^w i 

















b*3 


8.^ 

$WtJ : -HUMMMJ SM 5 ? i 

: c*n^sr, bi®c«w ^pgt, aP^ ^ c^i (^ •ukufcRi'a sim®! 

4>ft<wi*i iFfar) , thrift i 

'*Trea*flin : 

i. «|vet*M toij c*n^?r, ^.^icfer fiw*r aPr i § * i 

*. ««RBr^f ^rwiwr ^ to Mivot-M ^nFicw^r ^ w ^q i 

VS. ^TC 5 !^ ■g^ffj'Q ^ f^?J vsfwt ^CST 'PftQ I 

8. c^8®r^r *i*n>w ^rara ««w ctot aw *fle i 

<t. ^ ^ f^ ^ ^ (^ ?iTm ^ f^n i 

v}j. *m «sr ^?r tort fltaM«ii$uM «bt 1 1 

•\. »IJ1OT «1T»|*T I 


a*( 

i I ^ICBBT ? 

0*p) ^*r o*t) 

(«t) c<hRh (*o mt5 

\\ ««i^ 4>^w Ifa toot «w toit cth i i% «pit ? 

fa) *t%*t% (*l)fa5^*t% 

(«o^m i i% fa) <rfai?Pfa *t% 

vs I m '»«M vflR 5 ^ <P^G<P 20 m, 30 m, 40 m 'Q 50 m ^fat ‘5S»Tf I C^t 5 ? «l<HI(. , l ^1?T R'o^ *t% 


-WCbUI C#f? 
fa) 20 m 
fa) 40 m 


fa) 30 m 
fa) 50 m 



~ e.JhCiTL imiJi 


*1*15101 % A 9 mtofr •w'^rrs i 

Y 

! 5 

10 

■ 1 1 

uj 

* 5 

O 1 Sec X 

ffca 

si litosa ^r*rt^n??s- -w — 

W o A 'mx <<0 AB Wl 

(*i> CDWepr (Sfl DEW<Pt 

9 1 T 

(V) 1.25 x 10 5 J 
(*D L25 x 10 4 J 

fcl W¥’ t l% l ltf ^ 0^ - 

(i) Tlffe ^ « 1%m sift >9 i 

(ii) ' 5 Wf3 , *iP(Hj 1 1% 5!® ^K5j HK& fyo® I 

(iil) iPH w c*pf^ ®pf ^si?rs I 

TO i C*0ii 

(*t> iu 0!) i, ito iii 

>1 40 kg ^®5f IFW <*Ffc60 Ig'SsSRf *F¥*Fi ifPfft S4W4 0$?£ 

W C^©; ^’fTOT^iHI ^ iffiPlt?! rtfejOTT I C^5 ^ CT*t% 30 til/ttiin I 

(?p) TFSJSUI j% f 

(,*0 50 J W ^ I 

(«!) ^<$s m 

TO^JP! f«rt^ H?f 1^F?T Wft I 


C415xl0 4 J 

n)6.2xl0 3 l 




*t. 

il OTmit SN^I’Wf ^PIT I 4>l$fDw> 5 crn^W ^PIT I 

f^) w ii f% w ^®Tt ? 

0*0 TJtro ^ 0.5 s to TO ^r»t tot ? 


*1 viRij^ sl^OiM GtahSta *qgf W5*T <TO* 800 m •'RR ^irsslsr t^Mfe 250 m $5?s 

i ifailicM *tfe*Br ^nro <*rc*r i Itoi^iM 2xio 8 

fifesr «nft to i ■tf'r l «nfar vs l kg to ItadicM ^ 

TOl 

vs i 40kg^5cg<T ^-^Rs^froj 12 s-4TO^&ifaf^w> TO?i?i^20ft^af^fi> tori 

$Wt 20 cm I 

(<F) ^ <5hC<M 'GW'T <pvs ? 

0*0 4M4>fi> C*rfl? W vStbvoUg TOW ? 

(*t) to w^srwr ? 

(q) to (fitvs <p\ w i ¥wr to? *!Ntt ? 

81 CT W ’UTOl < 7 $*M #^t *5 TO ^ 1 W?r ®W *t% i|JVo<lVi> 

^faflTOCT, «qw ft5R|®5T «|JW ^t I 

(^s) *t% 4ml M VSWJHJ ? 

(*t) ^ <U^ro ^R^CTl ^ ^ ? 



*nsjt wm 

w*tt « ^ 

PRESSURE AND STATES OF MATTER 



Ntst wr wr *6 ^s%j i irt «*ppfij wtr m 


stmti ^ ffift® ws <nrai wr wgrt* mft wi i sp# m aw* ^ra i 

tfifoi me* ^ «nRca ww ^ *tpsr w i ^ic^t <<r$ %"tt *4 wit Wft*ttw»*i i 
^srK^^otraf^itsist <5 f^ir t^is ^HFitRt ’^sia? 1 1 


m <* m ^m- 

I . ^* 1 « C^ 33 ^C»J 3 T ^Sl^q^^ 5 ??r 3 ^ 15 ^ ^JF^Ut ^Eg|^ | 

'Nu^wBT'wrr cotstI f^^TWia inf*faFff * 83 i? i 

w. FtafeWtt ^Pfa tflflsi ^jNrt ^ac® ^ 1 

8. ^ J 1v#C # Br ^3! ^JNJI ■‘PSC-© I 
it. ,? U!^wi?r ^isia f^it ?}!#t «i!s^ i 

*. ^ wt we® w i 

*i. ^f'^^jNJT^srcs’isrci 
lr. ^ftw? ’wt'qa Wit® ’•SJWJ! «H?Pt I 

&. ^5^ C^l HlPitw WlCT ^f <mw *ff3^ I 

bo. 

II . ^ONjt ^H#W *BW I 

1^. iWMM Sf&'Sl <3HS5jfl ^<3J '5W ^tUTO!*! <PSC® *iB5^ I 

1 *S. |p^js ^KfS{ qiwrt»(,*M Eft*??? f^ea^ I 

i*. %p « 1%ff® ^3 fl ita^t i 
1%. p^ ^JWJt ‘ 3 ?3t?^ ’*11^ i 

n. •jbri 

iv. «foiEfainwr*wiriwrww wi 







Prta»ure and Area 

*tss ■sfiflrt? ®*8j flss 


i m'm A 


ntnt w tH aiflW ttn *it i 


I^IMTWf 



Hr 


*lnKffoeiM 


4<T»<T» Pttil <MW blt^M TOflpifer I N m' 2 I 

1JWW1 (Pa) I 

.-. 1 Pa = 1 N m' 2 . 

afo lm 2 iwra fcaa iN^r*i"i»iM&aT^awCTyM^r^iw lPa^n 


<?.i s ^ot 9 fic?i ijffic® ^ar am ^ 'srft®rm «sr 50 kg i ^sisr w <*pm 

200 cm 2 "sHte 


«n>BiTwif^ 


^ F w 
m -P=A=^ 


490 N ... . - 4 „ 

3 — 2 = 2.45 x 10 4 Pa 


200 x 10 m" 


OTQTIt^, m, m = 50 kg 

aa, F = W = mg = 50 kg x 9.8 ms' 2 

= 490 N 

^JBSf TSefiS A = 200 cm 2 

= 200x1 O' 4 m 2 


<?.* 1 * 1 * WTO W C*lMl 5 H 

Pressure at a point in a liquid at equlibrium 

wr •tofefa 1%^ c^twr 9npt> ~m wo fop «Sf buftc* afo c«mhpm*i fcaa •main 

W wr ^srt^ i 


4 * rR?T A tfWHKH $*& = vo 4 l«M ««R 

= WU'® x g 

= '0*C*M «lHl'e*| x x g 

= vo«lt*M tfWKW x WW a§foot x g 

= Ahpg 



» WM-toM h B fo*jffo m ^src® ^ I 5 fo*ipo wra Fla ^H7 B 

^*lsr 4a# $F% «TC3T h 'Sn>'o|<j 4a# voiWfis WIT Wt ata* I 

aat am, flfofci&M 'em wtaa cwa = i4 

'8«ic«ra = p 
'©*IC*M ^0®I fftw B fo'ja *l'§l*l'©1 = h 

^ = g 

~ aa 


■t 

-r- 

B 


t^ 3 f <?.$. 




( 5 . 2 ) 



at = hpg 

j m®<tt^g$^T5$,pachp 

fas wtaa ' 5 i«TO ca^ f^p® m ^ aStavei « wp f&ar«.w 
aat^atffopi ^twra aifoot atwt m atre 4a^ aa'q aiwra m atro i *tSto'©i ai^ca -m atre 
faarn to c#f a^la'sia % caa c#f (tsar * .«) i 






Vc& 


*ftESf MMlPM ^ I WMlftl-M ^tt^r 75 cm 
’51W3T TIH %*f?T TO I MMlPll-M ^ 800 kg m" 3 I 

'simwfP, 


P =hpg 

= 0.75 mx800 kg m" 3 x9.8 ms' 2 = 5880 Pa 
fr: 5880 Pa 


OTSTTPSft^’ 

h = 75 cm= 0.75 m 
W£5RI p = 800 kg m' 3 

m^ = ? 


Buoyancy 

ot 2 fti%s ^jr <tf *itsr (fluid) 1 wi « to% 4 ^ ej% *tm$r 2 ^ 1 % < 51 *^ 0 ^ 1 

2 R 1 % Stti CTlCTt Wf ^ 3 Rfm CUCT 2 Rlf ^ 2 l% 4 TO* WW ■WlM OT » TOST \ 5 l?f 
2 Ki% m ^pn #1 wh ^ 

F 

P = A 


arot : *nft^ <£&$ <wPt<> *itf^r toii toicti to ?m, «n te rt gtcr R?inRt w rs®? to 1 <itP?i 

RW 7 ^0 W^fi? CTT RER TO ^st?fct 4 *lPwfcTO ^ ’SPIW ^ I 

wr rt to% 'rkPpp rt R^fteiw P^^> c^twr r*^ ^rr wi Rt rir% rr$ *i^iw 
R% RR » R*CR IW RER I 3RS©tR RlR R3^R pR%o R^ ^PMlfive WT 

rir% RRt£fa 'qwerr toh to 1 


3 R^ 5 tRRlR 

^Wfl RER7 CRStERt R5$R 4>$W pR%o RSjJtR R3^jj 21% 

^l^o RER I RRT Rfa A SWtW 4RS. h 4Rsf& 

PlftfcM PQRS I p Wp sWlDcvo Tp^if ^ (fcaj : 

<?.8) 1 ^rerr m a iw PP&ierr $rerr Peer ^^e&r 

^na*csr h « /12 

33JBSIKA =h 2 -h 1 

%P|®1BBT ^ P0-4 WT Rsf^Pi^RR, F, =Afnpg 
PPNrIUr % ^ SR- 4 WT R^ RR, F 2 =Ah 2 pg 

PPtolERR RR*}E& W1 R^ a^ff R1$bM»rfi'o RR RR3RR « 

f^iSM^t %*mi ^c?i ^mi 1 

nwt - 

= F 2 - Fi 

= Ah 2 pg - Ah 1 pg 
= A(h 2 -hi) pg 
= Af ipg 
= (hA) pg 

= Vpg, [V=hA = PlPl^lBM ^5R] 

= 'Q^R | 

Rillibr'o fpm ^ WllR'o 2R1% ««fBW I 

Pi »l last's ^3^ 'Q^R '51^1 ^t®T 3TW ^ I 



4 3 







Pascal’s Law 

£^tl^T Wfsw edc*il*) <WK*I ¥fi m | 

5W 4 *j@ sr*¥S=T T 83 &- 

*1ti55 Wff®! ^r ^!?[%l ’PriC# WlMl ’W'Uf 0WW C^ Wt l^^ta *ir 

'®5R^t"'9i9% *WHu4s ->nh’»ic < s 'i 5 ftc% ilwss $M 


WtWJI ^UHlTOlfflfrfeff « Wf*m 

^isn cw*n 

aa^ ^a£»i m H»6 m <?$ ^®( csft 

^ k.C&> I <SW WI *KJI I 

*S3t Cl * C 2 (ffcS 8 . 8 ) I '■${%% 

C^W®! A i $ A% I Pi1*Vwbs n^lt 

^ TSBTt SjE^T? PlPPsics ^ ^>Cfl Pl*t*( 

T*tf^pstn •lHlwi ms I W 1*^(3 T$fi» CTWlMI 

wi asttff TS^ ^ai ^ csfl» Fi afCiHM ^ ss 

w 

RISE'S & f¥%:&\ Wj$% oti^SiS 'STH jT I 'tit’TCWBT 



P\*V*i 


1 L- - -8* *, » ■ HI 


IBat <f,<? 


jf jpto j 

^Aa <s stt w *is$ ^tut 3w*iftw sis i ^jsaK ^ ^ i <u 

Pi 

UtP18 WSW 'BI^J* ^ '^ J W x -£ xA 2 <*8f ^fH I 

w. Fj'm, 

*“2** 


F 2 = A 2 

" F t Ai 


( 5 . 3 ) 



CWI 


i csfc f^Pnw <arai 


ft 5 ^? #5f iao 


Arcbemedes’ Law 


*&, cwwwl 


1®3[ ! 





ebb 


^ m 'otr m i <3^ ^m\ <ftw 

^5 ft+lbM W^s I <SB1 TO1 *tlft §*KE *KgCT I ’ftfe ft>| fato W?fm ^fi*! 'G 1 5R ^Q I *fHT 

<*raia ^ic5 *ngi *nAa «®r eas to i gut to* 
^5* 'ewc^ 's(\m iBfott wiif^ 'swe^ mft i «ihbjt 

c<tt® «n® i 


^ : 4^ *mmi sTCTO V 0 « 1 WC«|?I WPM 25 cm 2 , iflW *tt% Tg^lCTT I *lPs 
Wq 1000 kgm' 3 1 <#fa ’'S'-lfd's 0 ! fflW 3CTO ^*IBBJ «l>8l<r*l = 5 cm,ITCTO te®T 2 cm. ^F1 

ii aero ^ifi'ow ’fife m Pi«a^sr 

*i 

\»i ^jj «nft ^ *ifon*r to m tow? 

si aero R jivbw * nft #t « iSnw to » tow? toihk*i wi*na ? p*wj 1*w i 


Density 

wtwt to? w wirot <nw* ^tw to ^rr?r^T to*t i tor «mivow«i to* trot ^ rr to <?n^r 

fa tor ^tft? rrw tor ^W3 to to? wfa (Rf& ^it to to to? to wfi> toto i ctor 
to^i top «nt|\oc-M tow to (stoito to? tot i to? TOt<m TOf& torr *rt i to? top « 

^Msnansr ^ta R6i a IH i 


WppWsRsMWt^I I m TOiR WtWT TOpT ^1TO=T p ^W 

m _rop_TO_ 

P = y = to^TO^H t 5,4 ' 

TOTCp TOR 5 kg m’ 3 

^ ; ijf& WMT RlO TOR «|1tl>BH TOR I TO# WMT RfaWf^JJ TOlTOfi^TOf ^ Wl ^5 
#W^faG I WR#«#TOTTO^? 


wft «lf TOT TO! ^l^«l ^ wft I 

wt « V4)|wa ^ : 



(kg m 3 ) 


^ (kg m' 3 ) 


1.29 

*nt^ ( 4 0 c«a) 

1000 


250 

(?TW 

7800 


13600 


10500 


920 

ctm 

19300 
































- 

C^*T ‘^SW H I ^ G^jptS XtfO I&ESIPH ’DPI I IfSSitEifl 
*towi if$$i in^ji fl>ni s*ft ^ i ^ <&, u*fp! c^ S’essj ^ m i 

cHiwr mit unm w sKfai eflw if ^jtUiil ^ticf i *ilfi^ it Tai^rws 

^^^ufeljli IR3sIl¥ >?e# ^Ff IE*! i IKf® 4%IS 11^ 1.5 X 10 3 

kg m* (M& uxio* kg m : ' i ufenf^s ta ?m ism ms firs <m& n i ms s# ipt 

c*pi^i *& ipi wi tii *i\i*\ it*o sotj% nA ft»ra (i^mwur i 

HlR w vh iVig 1st fifei ,, lf^w HOT I ^tfssa ^ iothhot ! 

fr.e: 2 sr *wj«ms VMOTS *5$ 2000 kg IOT ^BOTH ms mf 


wpratHA, 

„„ gg m 

^ ’ P ,n HliHT ” F 


2000 ig 
- 

& in 


1000 kg m* 


CS^ITO, 

iw=OOOOkg 
H3^I, F=2 hj 3 

i m, p" ? 


tf*^ IFP' Wj5T^ V 'PfW^ 

HoRtatioii nod irnsnersian of a body 


ftsfe> -<?*%$ $*sr '*s*ra ?m\ w } ^p^gc*i Ihe* <m i 

& HU ^ HHBf W$ IKiS- 

h t$!W } >w 2 55. stfo vfi s^ss? w#« 

W5*s £#f H ’«|5S*f 1^* wssn ^ llW I 

IS 8 ! IE3ZSE 1*^ 'MIOTfl C5E§ I 





If iffif Wj = Ws m* ^f5 « # ‘4*f 

ii i *!a^f& 

n I I^Sfl* I^Slt U^t tot^isa WE»BI 

*& fflj ^ IF? ^T*i ^P*if ■^ s ^ 1 VPflSf* 

W«li (Effl ^ 'WSm 

w-’l I 'g* 5 ^ iw fflr^Cg 

WP^S £FIS^53 1 

eet*fKl RitsS, Tg£ (Der^d Sea) ^wwj! ^ 

^fli^sw I ^11*1 V ^11*0 ®f*^J TRJ ilt ‘lift! 

m m ‘iff? <51*85* ^rit i 


fast A 









ovfi awt cat-T^^rt acfr i <flasfr t«ilqH aaa a*st ys awa w e «!t*r ay 
ot ’swalfi® ^iiPlfl ©^a c^Oatwi ©*^ws 'wh i *flyy w at® 4 &w 

w c^yRtfc yw ^ ^iRsi ■>ic*o ’ s ^c® araw i wia*y^^yt||ls^wl?r^wyjwi pk*^ 
afiw <gty tfJtcv, cw «ttw ntefl'^'SKi tscy aat aw alft f^te at artyywyw 

a 5 ® aiw $lyta Ffflwt ^ft®i ^Wiwy <nj^ a^rts ^yje wcay^ray ^c^s 

w^aratJiy i wsrat&lfoysilyp! e^iwr&srlfoai! i 

€ <h ^pi®W 5 HsWI 

Atmospheric pressure 

<flt a^sj^a asit i ai^a^wa ^*t *aiw i t?w ,j a!w i ^ «fl$ sw 

£i% sw 10 5 n i (flroa al^t-w o^wp c^nFfa 1,5 aaw ylyy®*r ^la wray $*ib 

LSxto^Nyasicam^yi ^ca , ai^aSte 1 fe^yB^awat^^aWarcaaa>!ts^c#ta^ 
aWia*!^ asp <fl$ uH 'a-jjsw ^3 at I 

yi^Pt w ©&:wy apti ^c# d% waww a^^na ot *few yy aniw ^si w ^r ^ttsas 
aw aca 1 

ai 3 ^ © ^NW 

stttt >fly> t^fBia y*at ( i£i^pf cawr «flat atpt^ ^ tI«w ay ate 1 
ayftt f^j^y ysry ywt ^ ^isywa wwfljfl mffi ftei 
ayffew ms dt^f& yiyy^ yfj&y acyr^yte (ffi® &a) i <flaia yugfl 
^fiioi yyw yi^t "^es yww awwt a®^ pwt ajia yiaa f^jjjjB caw 
•flw t^s y^g artsy 1 wttw^tw aw yw m awa H^esst 
ysra*«y ^waF-wwm aK^, 1 %^ an aa 1 
ptwaaia mm mtm w at??i* , i a^?t sm Wc^ 1 ^ 

Tfif^sj f^eit Ursi i *$ aws f ^4 *t!?!^w$ 

aoryswi ^i»watai 4 c<i «iFfe<K^w!jawaltog w fm ww 1 ^tvat^sps ^ -bw = 
awg 'HaaaKjjgi ¥W I aWlSW fW awJT ^i5ir w aBR^i at-fW aiftr i^! aw 76 cm 

76 cm ^aHsawHsjse aw awe® a’vsr i ^e^s anjr^ily 

^tcwaSaw^aitn 



Ha#A 


^i&'fc'i w ^iflnwe^a aiw w #aa *rm sfl 3 ^ ^na ^at 1 ^’ipT^fSaw 1 

i p3WRawi *4 ip t atflHt warn 1 a^rsw aftm ^ana a^w^airtUwaw 1 



tf.io 

Altitude and atmospheric pressure 

m to??®W 3 $wi mR* to** 

&TO I ^$pk' TOg ^1 TOT3FT 5t*T TOft 76 cm 
TO’rocd 5 iPH! ^f*rt=r 1 tj^cisr tos w eft# Shin 
«&! TO W TO^C^f 'S'BR 4F& ^ 51 ^ , 3 EPT TO I 

arepn ^ws\ sflw to? TOF f Mfor wt to ^1 

4‘3t?3P^ TO??*%T Sff TO0 TOWPW 

fctst sss? 30% 1 c#?Harg!$ siw 'to-top? *pfsit 

^a 1 ^iro cpft fcss'TO toto ^ 1 sms ® 5 a 
TOWfl t?f 5 H c^Pt TO? to to fto w *tfs? 1 tofto ®to TOi pri^t 

tof^TTOTOP M w«« 5W TO5I TOSS TOP*tff TOT I 

^j# TO $*K8 TO TO Wf TO I 5wl« TO't TO?^^ TOSS TO<f#P 4*Wf6c4 

ffNit»ii ^it (fife® <f„io) I 

tf.il ^tc^isr ^ 

Change in atmospheric pressure and weather 
crop! ^ror tocp! pewf ^ftwf it^rodihr "FtcTO m£i •$$ tow TO£^ fcdaTO w% toto 

*fj|pttto,38^i^TOT ^ TO^jff ’iffa# 5 ? TO I TOflt 5f£l?r ^ TOatf^SfBW 

ISTOllPH 'Sfctfa <ffC$ I 

>. TOaifttma trot to to to^ TOc^s (TOT TO! *$^1 

tetoTO^i to^#^totw®b?to^i •flcroir^ii^! mm wt 1 

fwt^TOt TO^^pt^TOTOtotTOJtfSwsmwfTOrWw 
TOt iSf topt I^tost ^ 1 % ^Etsc^ 1 ftroit'fi? ist* §5^ cro to ^ ffiiFiwa 

TOTOftSTnitTOI ^FaR^t^a^iTOsSWit^l 

<©. <mcsiffito to to tow ^ hq** flw *&* 

^SPI TOfP CT$’»tR , ^f*?TO TOWI ^=¥ « *i^TO TOW I TOR^ 

sifts TOsTRn*ta TOff“*% ^srTOTOTO crTO TO I 

tf.H W&OTF^t: 

Elasticity : stress and strain 

TOTS'? ^ 1 ^®? &W' TOS? STlft TOflf! TOGB! 1 ^P®f URW Wf Z^J £^ 3 i TO I TOIW CW to? 

^pto i jc% ’Rro TO Ito? rtw ® 4 t ’^ s 1 ■rowl^M^TOacro^TOt'r^j ctc? tout 

^ft^S'^TOTl T^®’ W l^cn <n^ 5 T <T^inH-f^t ^T TO TOJ 

■^#s? WTO Ito TO I 



t®UJ c*$& 



''MR'SsH 


sw ^bt <?prcFrr <it 'srw ^ ^toj?i 'ifi^t'M C5*r ^a^r, ot *rcfa *rj ^fl» ait 

sscb^Jiw ^f*tf cm ai^ ~?p\ ^wilf)^ ^pr w *$&$ 'sffaft «ii*i'»i fa® ^it?r wt *1*1®* faif&^M^i 

^oti ot^w •rocfcr ait *tf «iitfc voiwn w faifa^im «w$ tot i w^ro««nfl»%iTTO,^nsr«Pt^rsiBiw 
<w w ^ «H4bi faw «ii?r ^ i ^%n^1wtf^tm%t^i 

^ falfa-»<IM<1s <Fjjj<i ^ <J®T ^ ^ ^T <J3^?I ^<33^ ’lil^ <^1®* ?T® ^ I ^1* WT 

^3^ fritj, «lUl'o*| ^t I a]<p<p t*r^M ^t a]<p<p qliivefM ait *#^1®* fasjjfc ^ I 

^tfs® 5 s^st® CTK?n <p^?t toj ^ ^ ar^ sifa®t*t 

tort $«* ^r i ait sfa®t*i ^ ^tf^s <nirt*fn?i?j c^r ^® i <p^?j faw ai <p<p c^iwi *r®«t® 

^s 4 afa®t*®# %s^ ^pr i fcgpu ® ®*t®t <?$ i ^pwNm' 2 i 

(Hooke’s law) : l^a# ?®f£ ^ «HR*^bl I ^^art^Tt^- 

faifawiM* %r& toj %5^ fa^fas i 


%5?T ocfa^fa 
%5^ = 3^sx 
%53T 

^t, q o = 3^<p 


ait w ^<j ^nFjtPw faif^rm «pi«* i l^tf^rm t[ e ttcB^ n m 2 1 

<?.*« *mfa 

Molecular kinetic theory of matter 

^c«il ’ll'o^l'l '5R3Rft?J «ilc^, a)t *lfa s tt *1® CT'QTTtt 








zlI'olS'O: 


oooo 

oocfo 

oooo 

oooo 

oooo 

oooo 


i. M Wl W I W?lT ^3 ^3 VfcT W 5 !® *tfas I ^T’Wf wr»Wf 

alt ^Mt®* f^2t(?.ii 


*. aiT^r^CT voitnuwl^^ Rmhi i 


o' Q. b 
"ocT ^ 

^ g> 

«tJl^ 


8. 

^R?t k»t i c^car f^t ^ «tm^« mr® ^iwt ' 5fi^ e t 

ww «nc3i3r «iwbt wt -^rr ^bt i ^6*t c^car ^r^tpnr ^ ^ 

«1WS1 « «H5«ST » I 

<?. ’Um « W CTO ^gljPlt aiwlwwl ^1# ^ arBRT ai^r «toJ»lC*M <w < im?t 

t14llC*M ^W^TWCtl^^ri 






e.ie 

Plasma state of matter 

HTffltfs 's^flS ^ SR^(T I SfaPtf ^ WO^II *i)P? I flN5fS Sft?T 53EKE 

^1 ^3HJHI ^^*rlwr® $fl¥ s «BS %^TI STR 5jWf5 f&$& STPlPRlF* WiWP tlWRT ^^fBT 
^il% 55 1 , ijic*is *ora laf^Rs ^crtI^NPwwis^trbot c5$i s^ 5T ^ti^t wtr <wi «hs 
^ w i fta ^fersHM zn^JtM 1 %jb qi®5*w?r^ftt5sri 

'Wf 1 ¥Nf 

% 5 SPtf ! CTCTlCTt «lMeM 4 (Sh <Fp nq -Ml I 
5*3f*^ tTfPSGJte, &!%, ^P^J3!5 

^ ! C¥R?!t 5 ^ T^S* ^pff '-? Cff 5tt? ■*? 5*^1 5OT I ^TS 5 3? ^S 'IPW ^5t5'5C 5 i5 

?sipp ^pi i 

C^tMt ^f i<TlE^ 1 %S 5 

^fi^PfST ’WPT < BSFf *4WtyV5 5*53 | sT^ES? HiPltw 
\*WMM ^ « 'TK "SiHEsTCSPi IRWPi 

Vi <55* y 2 act «4*r ▼fa 'asp®*, 

r^(v 2 -v A )... (i) 

ifl^FT <p^a ’S® M 53?l* 

rf-f ( 2 ) 

>. <«r# 1 ^%b ^h^Isit ^EN ^p^ffer wWfsrw i 

*tlft 5lS1 ^QT *!5i^W ^illwsa ^ I 

©, ^iffitofF ^jat f*?ar 3 fl55lw cFjoKt ■*tlfe® 5^0 sfpr c^irassr ^isir ^Ffpt i <$$ 
W^tJI <35 ^fUsRBlff *H« I 

8. 5MS51&& HfiUlM "PKiS 5, e ® ^ 2I&5T ^JTF|R? *S& 55? ^ l 


V'Pf ^ 5 PrfUM 



M 

gm 

_ , . ^Jr._ ^ jj -,^. 1 . 

^E4F;CIB 3 

Htflwto 
*IBI V 2 cm 3 

^?r 

V = (V 2 - Vj ) cm 3 

*l?«(t5'SH 

Tcm 3 

j 






* 
























'oito'si V = (V 2 - Vj) cm 3 = x 10" 6 m 3 

#( <P^ ^ J = — x 10 kg m 


a*f 

*ll2l^» vS'SMW *lft*t 1^ (V) ' t TtQ 

ii «if^itFi?r ? 

*D wiwifaiJto 

*1 w.'fa ’ifan e t ^ ? 

^) Mv§ls|Vo|<j 

*t) VMt\q* 4 J*e|»|«||fe* 

VO I ^ 35 f 1 ?f ^ ? 

^s) *m 

*t) <pf^ 

f53r <flE*P ftlM 8 « <? ^ ^Q : 


'S|^»lf 


^) PwwlftlSta 

*f) tfWMd 
^) ^«t?f 

*0 SftWf 
^) Wf 



0.2m 


t 


si ? 

^) 98 Pa ^) 980 Pa 

*t) 196 Pa ^) 1960 Pa 

<t\ 4^- 

i. 

ii. 

iii. < 1tGI!?J f^s Stem 


i 

t. ■ ■ ■ 

*t. 111 


C ii 

^T. i, ii « iii 



^ *1lf 

^ RsjtgrWfl '8R*ilt 5 T 


^T. Sl*f : 

fan CWf ^s*j T^Q : 



*0 to srms <m<t <jjf^fjt <j*j i 

*D ^n* ^ ^ i 

^) ssim ^jra w i 

*t. s 

ii ^m^cww^lt? 

I ’'M'^ ^Ic^p <JC®1? 4 < P < P'^t? 

vo i 

81 EE wPld ^ ^? <uNJf ^3T I 


<t i vwic»m m « iStbvsiji ^rcnj Tfwr# w i 






EFFECT OF HEAT ON SUBSTANCES 



N*i <** nfs *wi®6r nipMiffc* *iw i 

wH sole* at wrerct ^yi^s *xt, j *sni3% app lea 

*sff|srfw ^513^®^' w picse i ^pi anfltrt ^T ’TOW'? ^*?ss 

^11"*®*^ i vfat^T^ipw * wr flaw ^jih *mw\ «iw i] 

WISE '^SiBff *||fc CfTW isit^t- 

s. a tst^sw w* ^siw i 

*. wh&f* < rf «wa 

s . *p^st w;#i *# ^Nr *nm w«an ^ mbr i 

*. ^1% SPW* SJPflEf WOT *ibr i 

*t 5 rK^ £^, cww dpp,«nn^ afltei ^N jI *<w£ *fswi 
^ *jw d’TfeFT *^‘ I H!! VflW <H3* I 
b-. 'Itlflf^’Wf * flTsaifirf ^'iiUBl I 

fc. 

>o« ’'Wtetf* SfWlfl "#^CH VlrtS Z$*J3 ajNJT^^W *JS1 I 

i). ® if%5^ ^JWJI «w *S!S^ I 

i^. ’B <ukn ^ISPT I 

i^- $*&FIF$ $?13 <?1^^S^5 *|fira | 

i8„ ^S*T W qMIfc 1 * ^JWJs ' > >-:'W ifiR | 

art 1 * ’+ltMK UPft ■•i}i%^^S '*&m I 

J&. -qiHtai wflB 'W? A . vH>i *mv* ■’HR | 

1^. aWftjfis <B*to RaNw a <tefc ^NjI aFsjja *fiw I 









H&at find temperature 

’BW 

WT a^s? 31 ^fsi? <1 *8R3R! HH|S I Wt %1*WS C3P& 

I ^J®flfc^V£S5 T**£? 0$ *i$i£ fIR 1 !$£?■ 'SpH ’^^'C* ^ »H | 

*1315% ^ *RW *#^*1 ^-^MUI BIE¥ I 1 ®1$ -iaCTa •$^*'1% RllSil C^Erff ‘fc’flBfe <3?fif ^8?® 

><Hf e# *ifo*if&fl i c^r’^c® ^ m* w ^ 

c^fp 3tB ^fW •fRfefr&fl C4i3^3lB I 

TOT «UW i SI «N%SS TO5 #F WR ^1 (J) ( <$ TO? 3^ (Cel) =fT4p 

BSfST I <5OTt 1 cal = 4.2 J I 


^tW i (ItRot ?if^F3f ^(31 A, B, C <WP3®1 

m I *tS®5ptfi? A Q5 ^W vHsnaSNT 4 ^ c 
$$ c^f *sw ,< ff^ ?&&i mm '*sw ^^fifii) *Tfs i 
B & •te’T s w ^ PPtta i 

fl4ta A *tioa p®Rhs T6K ^ «iri C ’tlcaf 
I <4^ RRl? “"ft 3?$ tefa 
<33^15^ ^ B I ^Rjjf 


^{^t { L * Rl^f '^£? ? RE3H5 ^SfR '“llwf, 3?^SJ ^*1*1 ^JC^ 453 ^1* sds^ "Jf^ST 5EB I 345*1 

B *!iQ§5 *111^5 T *WllWl I 3!B 3j£^$|St 

’ 3 Sf^^ ipf ^HSH G»WB 4tW *1lf^ ^"RW 3R I 


wrai 


'ST4sf0TJ tflCRt 3*^5 ffl ^ 3f f^%rf $ W$l> RHJ 4^ ^1%T f3J?I 

^pgfffc iW5 | 


yST*lJ)UE^ 'WC^ ^ WR tewEt S^S 

■*flSS l ton! x ^ / '^ ^rn # ! , ^ ti fS 

1 A *lteS?f ’ 5 ®S??SS %*W 3 *lfcH ’WSTO 
ffSB <#t I f^ 11 ^ A *JIM '«flt?-^ ^ (Sfflt B 

*ttGT W3t?p *(j%W | ^?*i f4 S '$l 9 '. A 4 ffJ (flCT 

& ^tef ’0W SRife %sv W^t H *||J?T ^BRBf 

31SIH ^5f I ^Wirt ^iR?? tws^ - 


to %^ea m *Fssi^ ^ r 

te^5?F ^r i 


"fe: fe.i 


1Sar« 











ct ^smtait c#f pt ^f?mr 'sn? pi iimtait ^miait "ifilmwa 

ww ^ qiPiiftSM i 





4TC^C<f»tRH (K) I 


cvifa? : « m *nft far «i^n^ w, «nft 

TO* *tlft?J (Triple Point) TO I ^ £awf^33 ^miajl 273 k «m ?$\ <ttf^ Sawl^ 


'®t*Niaita 


1 

273.16 


'em C 5 * (1K)WI 


Thermometric properties of matter 

^mtait <Pi^ ftpfa ftpfa *1^ #1|»1|W) ^ I vaftilldlta *®BF5Pna «FTC *Wlfo 

ct ^ lijpTt. ^ ^ « -q^iw 'SNHtaii Pi^ih ^?it ^i?r p& 

«rfap$ *mfa ^mtf^pp to i <3* ^mt19pp to i toj yMviQw 

<WM w ^ I 


Noi’i^^ api,mt®3it%i to* 

I^««j ?rf^5 'oH*ilQi'S» <*TO. ’ils'i '»I v N|R|<p < 1 * 1 1 I •h^sjIw *iJW 

<mtfil3fl>i&w c*u$ 55 nfc? #*fvs »trt*ip* TO*nBr* ^ ^mf^p ^*n 

%>.* cwfim , qiwmftfc « crofts c*ma ^rwr 

Relation among Celsius, Farenheit and Kelvin scale 

ptot ^5?r ismm t^t w w ^mumw <?w aoim i 

wu ^ 'oi’wairw to <?rem ^ 14$ $JBw toi l^mtw ^fC- 

AnP«i«* « i sraw 

^ ^t w flufow r a* toi to* n w f^e toi wm m m fcf* *itft pi 
wnaim ^ Tsiw fc«tfN?n«F to i fe^PMai^w *^ws TOif^js to i 

PHsIwv •$£* mw'SI *mm whw wlPW <u^*iH "^PT I PilPW # ihl'oM l sH 5*ui 

^miail?l PW '2^ Wt I'iHVMlW dele's P^®f M : w»iPt«IH, 'Q c^B'i I 

pwPwi*i, « c<w(^h p=ppi 'smiarm 

^wiaspr °c, °f iwk i ppif%m PtyPww* o° 

C, tp|MH5W» P’PPt 32° F 4RI <& ifes? WI 273 
K I P1*|f3l?fl*! P^PI 100° C, TFl«H^ 

P^PT 212°F ^ C4*lR>H P^Pl 373 K l 

'oMWMW C*^t*W ^IP(J >l«l4»n*R : 

«n^rtRri?i3f cwm ^ptt (tSar -«».«) i wbt ppiftm, 

c*m nwit^'s 'airwi l^»rt 6 

«ftP?tf^Jm ^IHI^ IlNt ^Plt I AB P 

^R^npw *nfr^ 1 ^fl» p^pj^ msm c, f ^k i 



Ib<4 Qs.'S 
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^ ptot pa ^ ^nasw c-o, f-32 4 <r K -273 1 ^7 wra pmnrui , 

PA C-0 F-32 K-273 

BA ~ 100-0 ~ 212-32 ~ 373-273 

C F-32 K-273 
^ 100 ~ 180 ~ 100 


C F-32 K-273 




( 6 . 1 ) 


<>iSi) 4 *M ( 6 . 1 ) c-»wPhii->i,^i«h ^6 « c<mRh toj w i 

^ c^Rrm « c<mRh p^pbj ^\4 ^pit- *mfef *nw 273 ctw 

C<WftH C*K*T *nfc I cw l°c = (1+273) K = 274 K I 

^ ’iKfor 1°C (TT&t IK 


*tlf*lf^ 13^*1 s>.i : Tgwr PTC^f ^T*|snait 98.4° F 
i pmPhiw c*m 4$ wnair w 

'sr^ratwif^ 

C F-32 
5 _ 9 


OTOST^lfc*, 

<pimhai$B <?w ^miarf, 

F =98.4° F 

ppi^rtpt c = ? 


_ C 9S.4-32 

^ 1—9- 

^ C = 36.89° C 
^?r: 36.89° C 


ejft wnaiT t^iPmw 

C*PPT ifalff W '«MCjW*|$!& « M*|feH 

p^OTawr^ri 


^.8 ^^mtart ^P*i'Q 'i% 

Rise of temperature and internal energy of a body 

•rcfcfa ^NR<f> *t\m ct, ^jpir i •roirfsr ^jpit 

^f^s-^f^s b i wi « «iji% «i»nc^f ^<3^1 «flt*iiwc*ihi>iM fjsifjfc va i 

'sf^prm *n»& i kr(b ’tmc# ^hpibt wrr 'sit^ e t-f^ e t ^ 

f%5<p«t% ^ i «m% *mc$r ^HPiHr toj 'sit^ e M^ e t i *wc^r 

' 5 P 3 ftP 11 ?J -wflJW 'SNWAeSW *t% ^FT I *T^o ^PSI^sfH *t%I «WT * 1 %*!% 

«psr «wr i < 7 pn?n 4 *$w> ^©t%r swh wi *rs?^fito i wx 

’n%?r ^wait i 






io'3 


♦Hir&i ^r% mm 

Thermal expaidon of a substance 

urn wm *mH' 3am smt® w m wt i w com m, wr 

'3*g?ter 'oHHft ^1 ’*iRr i <?pjfB was IViSlt® 

sR«$pff ’iflre® wifas w& «fis? wi -»ihji<Hi om> ^jpnw ^ *ire 1 1^*$ c^n 

<*BI ^IPDRP^T Ww ’HSf ^isls ' 5 ffSW 5l*s I ^WPT ’^tjT ^UPFit^ C^K® ^1W 

vpt Wt ^ i *n& *rt*®rawfcy ^ w ^Pm *mr ^4 4csi wrttiait^Pw 

^K°f «Jf*j*^ ■ K #f'5 Wi ^W *t?f I ^ W*t„ «WJ 

^WH^UST ^ ^13? ^KJPT I^^T ^ *IRTI ■flWSf "aw ’ tTOI^TR 

^ cm ^M*r ^r m *rr rwr ®mferr f*$ *ma ^ ^3 anr 

^HC® <ffi* ^*R <S^$ ^iflF 14 Mf 1^®?f W$T 5!SS '*(1®, ^£33RT Rw 1 ®W C^Ft 
' F fOt 1 Wf W&F$ *1^ 4hjh*th '^!3s5 P?£¥ ?!S& W ^.^ffiS SPHS^ 11 !!® 

^PCS IWT *WC^t CfTO 'S|1"*«'8||«tt^s &§& ^Sf ®lC*tS '^Is^r <63t SW5*f C4pf I 4tsl%f 

*TCW% C^IW WqfgjT W! ^FjjCTBt #1# *HS I ^BPf *Dt% *WRrf W&Hi C^» 
ism ®K ear to •$*& ^ *nm$ '5!^^ ^ i 


m -^r *m$§ mm 

Espausion of solids 

w tm ^tr?% l»rt, ^F3!^^ , sn^^t*ffiiri 

^ *mtfk Mi si3im « Mt «rt *nf 

wt flow ^BOT fflfr '&?$ <3 awtfft W ^1 ^^ ’%*$$$ ?tf<F SW^Ptl 

«Rft^, e, 'Wfp l lf 0„ / 2 . 


= h- Ij 

m% wt-'isftet 

£*Nf «w a ^lar swi^iit^r ^iw ilPtofoi 

_ Izh 

a h(02- 8j) 



(6.2) < 


= U M 

^x < 5t B &n®fer ^ 

6.2 ’R.^NbC'T Zv& lj -lm ^wrair^ 

0J-0J - 1 K^T®CT, 

a » It- i } ='iw«tf ^ 

’ 3 5®St?. 1 ra Zn^js CTlPlt *fflcfa ’WSfiiil ’®t B Win' 1 K wtjjf v^tfr ^ ^ 

tto & rtf »*r m ^ i iss ^^k' 1 i *sm Mj swi ^ 16.7 x lo -44 k _ 1 w® 
^ 1 m fcrrtw 'wm ^15®^ T$mM\ 1 K 16.7xlO -<! m^N*llHI 
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i 20°C WPiWl! ^ws?f wrn ?Ms 100 ml 50° C WPmp 
100.033 m Wl MlKM Jsf^T SPrtift V& I 


W wtfi , t¥r; trcm a=~W 7,-r ' am ^ > 

ljW * _0 * 'Sflf**rfu, = 100m 

= 100 mx30K rte'&fo, / 2 = 100.033 m 

]lx 1(?6 K i 0 ] = 20 °c 

^^miarr, 02 = so o C 

02 - 0i ■ 30K 
?J¥%} 1 2 — 1 1 = 0.033m 

SRtIFt a = f 


GPT ’tAw <m& £*i(5^ ^ ^ 0MlPT : #?«iICT 


®|?ga « "51^ ^®t ! 3^**5 SR#® I 

gpfat*iii ^fansr <8RJ ^5? Rjffa^T a’flsJl'HT W% <3F? 


i T&f 

Wsr 




Ba[s 


5?l3h ■S^gn 'ot*hl<l|1 ‘WCI (1RI tT<*|«P*l ^P*I m I 

CW$#m ■flW I <Rft*R* 0J «M*lWlil C4IWI $fe-i 

top?* a i ^Msn$l 8j ^sk,*? c*vr c^swi a 2 is^? && 

f+> 02“ 0J 

ww 'f^;- a 2 -Ai Aa i 

<ro mmtf p wf a^i*t Tra ^ ujf^Kii < i r 1 j 

v-moX («) I ’ i 

WW ^P*i j i 

J I 

6.3 ^ Aj= 1 m 2 ;J j 

(G2-0j.)- new ’ ^ ^ 

_ Wei! <S».& 

f}=A 2 - Aj= y-'i i 

VjJH tHWlPW TO ^P1 1 dSHO^K'’ I 

T5t^ ^8*133.4 x 10- 6 K ]: W»^IW« 1 m 2 TOW3PJ3 »lMt vslUi <Rtef «msafl 1 K 

^I3WPT«1* TO**I 33.4 X 1 O'* m 2 ’flu I 












CTfFfl W 1 ? *Mt$ifi #*l ^Ht 9 ! ^rff ^iSi^f ’*WW I 

mm 3Frtg*t®CP[| 


^it^T?, CTiPtt Vi tfm®ift®rata?r 

0, i dis ^t^rossT ^if^csi 

Pi^pifi ^®st^^tin^- 5 ^= v 2 - Vi i ®t*ssnatt 0^-0 , 1 

ran wtP? y ^wr ss^K 'vstw nsi idPNtnr l^ijjijjn. 


Vi-Vi 

7 Vi (9j -eo 

mm ■#* 




1^i?j ■fe.H 


Pj= 1 m 3 = 1 


Y =Fj-K/ = ^t^^ ^Tl 

^aK l m J ®n3Fsra c^lwl ^tk% wffltn l 

sPTSrcwrwi i 

Wrta 50. 1 xlG' y K" 1 1 m' ^'■fiwa «w^!ajt 1 K^r^sn^ 

’Sm* SO.lxlO^m 3 ^^! 

^*0 *R|# : 


y = Ja dR*. (J = 2a 


wr iFSft 

ExpMgion of liquid 

wi ft’Nr nr e'Tapj* 5 ? cn$ i ^toti w?w «H*jkiil ^sr?t d?sr 

mm nmi c^Ntif I ^isdait '#oa ^it?^ 

5WWT 5 f^'?a5H^f s, f , iill ,s rtl <W£ «t*W5t ^53 'WllfWPW fiffejj W! *?$$& #5fl¥tn 

m i 

*fh m 

>pqi ^g§ 7R^w®CTa « tob m #m\ i 

dw# jpwwih *nPr f ^^w. fi^snl^H-^'^ros e??s?n 

U*?! (®as •. fe.v) i dP9ft nsai ®*nF ^swtira mPi f*?£8 m 

5 ®HT nEm dft ^I^PITC 5 ? ^P'folw ^4f*R "91ST ^c*i1 I '9ft ^Ic^s ' s fT s O /■' \ 

®SC»Hfl[ *^59 1 nt5& 1^ ij TiPl T/Pfi ^Tf I fc : • ■ ) 

^tjn nWjCTT ^5 ®t*PHHt ^-R {S»sj| Tp;r§ -qlc^fl *ic*l 'SdJiFisJ 

^ew <rt$, 1^1%f ^ ^ae^a i (0 caiaiT ^ ars % * fei 

m ca wTOr ^ie® wim w mm s»m4 1^%^ m\ 






ifitsb 



tbwwt ai^® « apim 

Ikal and apparent expansion of liquid 
^SRW3#lt HR3f fiSPf ^1* 


sptfs : sf^w spurt « ^’swssw 

0W €PT^M : ^WI'N.'P C^Ti 5 ^ '115511 ^t GfW - ^5) ’SSl’l W OT ^ItSPt '^t W15 5 ? 

'wiws 4f^RF «5it5^ ^ri w<f *w wr «tiEss si^pt fe^r^ei ct^sphs^ 

*555 'Bit 3T®^f fiRBPlI V t ^B(T £!^M toi! HH I 

^tlW dsflfl4 ! t<picil *|R3I IP 3SW *W 1 ®3IPBf ^SPIWH C*W5 *!lW1t tltlT, ufo ’iisw 

sWjpt $wb*H« ^t 'mim ot staten sfaSaH ^pr i jot V m *tfsi sWt 

wt^a l 


a ^ ifa mm wi m fi w ^pir 1 «wwi 


Tfi*r ^ c ’(tw f® 1 m m*t *m mw «nst 

I ^BS WU W! A (NW B C®' HR '*IBT I *fQT ^PT CT^ *I?P PiU; ^Sl ^tff® 5 ? 

is»W c *1^5 to I ®58f ’®S?i s SS SJ^flSt ftm <55^ ^ifr I ^Hl^r 

?i s?$3J A ^Tpt igq^^wlCT C^ftfll torn n$. CA sfsfSpti 

!*t *IKHRr ehbri 1 45^ F*fMsWl^It'5JTI 


Thermal capacity and 




(6.6) 






ioS 


«gi?i c^rt wnaft ^5t^» ct ifl* rw tsipet sotur ^ $*i w m«i 

«iIc*|Pm» wt i 


AG ^ 1 ^ 0 ^ g ^©n?i storm ^*r ^ wwst 


i£RS <4^^1Wtos 


_ 2 _ 

mA0 


^1CT?[ SOTlm ^ TJBSfc, ^ 9 lf^^N5' 


_ 2 _ 

mAG 


(6.7) 


, °iic v iPp < p tsipet ^<p<p j kg -1 K _1 


TO 

(J kg" 1 K" 1 ) 

’Tift 

4200 


2100 


2000 


130 

^©ffl 

400 

yit 

230 


6.7 ^ftwt (PlOP ffNT ^S, 

Q = msAQ (6.8) 

^ <tl <rf#a ^©ff = ^ x ^’tf^s^aN x ^mm ’tF^T 


*HC*lft* ^t*T « *»T6fo 

p^-j^'snwwic, (6.7) <?top c*Ht ^mr 


o = J2_ = c 

mAG m 
^IPIPrs Wf= 


w 


^BSfc^SJSI «HVo|C+ W fclMC-M ^IlFlflF^ I 


'b.io w 

Fundamental principle of measurement of heat 

% vmm ^t% wfltf mt ^f ^©touj toii tsipet ^imhswh ^*r i ct 

C#t <7T ^©ff <J^T «H3T CT ^it WrlStf ^ C7f \5M Sf5*t I ^©t0fa ^ aw « ^to© 
W¥«t ^Tt WT ^misrf ?wh ^ i 


^ sW « <t^w?i w ctictt ^on -stfi ^i ^jr, ^ c#r Tsmrn <>^jwi ct ’tf^m ^©i*t tow 
^sr ^mistEt 4*^jwi 


^ <?rf& ^#© ^©m = C5rf& *jf^© 



(6.9) 




ioV 


v ihi4R'S®h 


'b.ii aMw wbt ^ 

Effect of heat on change of state 

w*na ata^F© *nof i caaa- asfta, wr « aia% i < 11 % f^aft wtft ^aroar aawt wtfa- 
aaa*. aifa 'sig^RWi 1%*# uia^ica* aaiaw asf&a, wr « alalia aat ^a 1 at faa <st 
fa6a aw a%ta « '®mw ^aa 1 


cawr a^fta *tat$[w ^©ta « aw \saca afa*F© a^at ^mr, 4w aaa aca i aaca ^©ta to <pp 
^miait anas© atw 4a*. 4a* *tto \©h » asatae a*^a *mm ate© ai 1 4 w ca ^»m a*^ 
cnaa aw ^t atai a*fta wi afta^© aa 1 o°c ^©mtsiia toa aaaw* ^©ta Pto© ataw ^1 


^Pa caca 0°C -4 ^flata 1 4aaa ^©ta to ^©taaisrt ^Pa atta al aaa* aca o°c ^©taaisfla 
atPfa© ato© affs ataw I caw Wf wvm ^at^oCilil ?m aat< Ca ^©N <?*1T^ c t aw ^©T 

^©ia arPwawR* w vtscs im aw 1 


o°c ^©taaisna aito* ^©ta acata asata ^mw^o atw 1 'aiata 4a* •rttar 4ca atft aaa 
«^l*nit*i afa*F© aw atw ^©aa «na ^©taatsit ate© ai 1 4t aaa aifa ^©ta i?tw aw ata% wfla 
yii- , 'oSvo aa 1 4tawrQ ^©ataa «n*wiMR^ ^«h «t«w ^ttaa sfota Pawn i faa§la>aw ata% 
aaKf caw ^©ta waiaa aw ^©tw aaca wi ^wi caw ^©ta ^aaiaa aw ^©tw a*to afa*w aati 
ala 1 ^oaK atoa w^rta afoatfca ^©ttaa a«ta %wn 1 


'jot al^'oaa « a^aa 

Fusion, vaporization and condensation 

aaa 

^©ta acatca a$a aat*tw ^©aw afta^© aatw ?taa <^\ 1 ca tofc ^laaferta a$a aaKt aaw u a^ca 
cat ^®mi3ft^F aw 1 aw *tat< at «w «iW 4t ^taalarf P*ia aiw 1 

at^H 

aantfa wr wRfr cacas af% w*rta ^eaia aiJ^ica* at^%oaa aca 1 «at ar#»aa 
•a^af^s w atca- 

(i) awiaa (Evaporation) 'G 

(ii) ' 5 ^a (Boiling) 

awtaa: 

mwiwi ^Maiana waa &tf?m cac a* tffea ftar afcM ^eata J!i^aica> arntaa aca 1 

1 4 a?f& afte la^r aifa to c®mia acaa ^a* caw <aca are 1 ^ 4 pfaa aca caa 
nffaa 'ft wc^? ca^tT atca atf^a atfa a^ca cW 4 t atfa a*ata a 5 ta«pft? 

acaa ^taawc^s aifa e^laaic^ afa*t^ ^cac^ 1 ^©it ai^ a^ca cw 1 4 f 5 it awtaa 1 

: ^©M acaw 4asf& ^©taawa wcaa aasa ^tia caw gj© aiwt afa*t^© wia aU-iiw ^a 
acai cato^^misria cawt ^acaa ^a ^a, ^©tw ^acaa aca 1 *^B*nonw ala atcaa 
^latoraw 1 










T: ft* iftro to* te to, ojni ^mrar o*o 11ft TO*ftftft& 

i n®afc eqwt <?H w 

C^r^ftSRT WSitalf TO%9 WTO C^C$ TOa TO® «tftwlCWa 1 3M3ft®BfS TO%5 TO^TO 
0 * 33 $ TO* | 


* 9 %TO : ^IftOI TOfttffe TO%T TOPST & W W TO^TO ^flTO&W mi® alftTOCT 

1 ^hs<M * 0*1 1 

Effect of pressure on boiling points 


ftOT ^C*l CSfWT : ijjt '%m ^fl<K*J> iff® *H»1 ftwf C^ltS CFC*! *f0* 0^3 T f|'6 I ^ C* w *'0'5 

*m.i tjrot e^t «e*i Plait* i cro? 


*jw ifiswi * 3^5 *i 4 ®^ -m (?*mn *m to ^hto 
0 °C ‘m to to i -^wt O’C TO*f i wft 

tosf tot TO i *wh toj aKTOj% w w ocvTi'jQv mi toijH 

mm *mm «pro 0 °c toi *rf to* *m * 8 ft to 

*lftTOTOI 

FW Ruf *^(5*1 toot *lftTO '¥ts ’e irrt JSPf *fGjf TOUT wiNi 

TOlt* ^#^&TO 5 T TOT I 

*tTO$* ®TO TOflST*5ft-^ftSI «p|j *lfN^$ TO I FltTO ®RT ^##*1 ^lw TO$ TO* I 

• ^ &m mm TO* cvw toi^st 'swjm to («ro to*), w Horn wro 

*^R 1 ^¥ TOST TO to ®HTOp TOTI 

• *ft*T (Fir? TOOT OTO^ TOE$£ CTO? TO (OT 5 R OTO), ST*t <(t^OT *TOTiS 

f^HlTOOTCF TO^KC^f% WSTOtUfTOTI 
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sos 

Latent heat of fusion and latent heat of vaporisation 

*t®tFt?t to, m sttstto wi <to *ttoa Wriart to *i*wiw ctot to to5 

to wt to® ^mm *tt5 toto ^?t ^Tt I •a , *ltE»t PI ''iftsjN *t*to^ ^53®T 

'5RWf1?I ^®t ^5ft ^WW I 

•aft m ^s?r toriariit ^ra^vo-n w *rt ^ to®t ^us ^j?r ^*r i 

wi tofct* m » «?nwr to ^mm ^iw mr to 
m schw ^at c^p ^rt (tft wr ^fc*r ^tHof^s wt <to® 'smtuf fwiitsittTFi ct torn 

m wi tofcp ^ttot w*rra ^tHs^ <M°1 vsft «l*^«^l-ni ^5M i 

<qMHtw %s»F5fa to: »siCT?t to ^ tosr <tow> to fjNt?r ft to to i tor »itai 

«pw»u % w ft % to tot to to** tost 'srtOT « ^ttm <tfto ^r i stontor 

toia to >w<wi*w «aro. to^*ri 

^ts^t to?Et •nor to ^ot to ^?t ^rr i ^w, ft •nopr «nor % to? ^ ^ ^wmwn ctot 



Dependence of evaporation on various factors 

RuPlfa'® famw $*i?r sHN»i ^or : 

^Sfcft : C*IOT ^WUH BP ^r I 

VoHC*M ■®*ll3'ot*M 

tf*W|«M : 'Wlt«M fc‘lfo'ot«W t«N|4M W C#f ^JT, ^WfiR W g^s ^JT | 

Tsima <wmw*i m 1 ^ictst ^t *pi m to 

^*ri ^ift <iwi*i i-w ^Br to^p 1 

^?rc?i?j tom : Tmns to ^p^pisr m ^m?\ <twi*tw« ^wnn-w ^bt 

^\us\ ’to*rtw ^wmwu us to^ 1 

^a®t « ^®r 

^toot : wi « wt *wijf ^?t toot toto gj© ^*r 1 
^ Tj^ot : wt *wto totara w ^ w ^sr ton*t tot 

#tsttw^w^wgjs^ ^vo4i w <tt^^ ^ tot ^oi^to 

i $ s mi 





fewir : aawa *i®h a<rca^«t wiisift 5 r*a^ ft*fa « Frtfoi «r^ i 

«l"iO*ll(^: «*llC<Jlf5|l5lsl, W, atfla, fapla, ^‘tsTJlF I 

: i. ftOJ ^t3 R<PlW iTW I 

«iictfifll5i4t4> ^^5iii ?m w "sfwj ^re the® wps toj <utw 
*1101 at atC*l I 

vs. ®ia anna ^ta %a %a ®rniatf oi^ ^ac® ^ca i 

8. afe 1*1 Pi vsMiikit caa 1 ^ a^a <|vs*^*1 v l<r® ^ a»HF at *ttaat?II 

<t. SMtiW aW *fca atft aata ^ ®N ffa® aitasf a® 1 **! at ®Mi|M|l 20 c C- 

25 c Caai aft ftfttfc ®miafl ftfta«aa5a i 
< i). ap® ®oDa 'siiwiw vftMuiviii aara aan c^rf&ar wa a*a i 
<*. t*piiBvfl at atv tata* aawa *i*Mt®* caa a*a i 

v. <?wfi>w a^ft ^tPii^f a* i 

»wmo’ 

/\ 

30- D 

20— y^ 

10— y^ 

aiWU^atf — > J £- > 

afitaiaaia: atfta **s)>ii’«p ftfa i 

fewir : atfta ^(5a afta^t 4a* *$hic«w aw ®mi3iia a*# a^at i 
q"aptiffc: attfftftBia, at%, fans, «?n& i 

?tf*Nft: i. ftanta w 'oMviuiM aift aft 4a* fr*iwa aiftt® aitfiflSufi; 4 >h®im *wia a*a 

caa ai^ft faptcaa aim at aw i 

*. atficaa awuu ate ®ia are 4a* i ftftU aaaa atfta ®taatan ^ftt caa^ a*a i 
vs. ^a aifia vsM*)kgi ioo°c a^aia as aia a®§ ®ia v®ia*jkiii ^P*j ait^at i 

8. we ®t«na aiwiw ®Miii4i-a5ra caafaa wa ^a i 
<t. caaJlB«fl caca* atfta >^tw ft<fa a*a i 
vs». (PPtf&cw a^fe ^fcai^f asa i 

wm ?m CaOlBui (Graph) W | 






bb* 


'5’eafta ’Itff ffa (V) f^3* 

hi OT ^Tt^ ^f& CSW (PPttPI ftPl'o 33T (?KfCT C^T ? 

^ 5 . pn3?r *rt i 

*t. ^mgt wia *rt i 

*t. c^t# wia ^ ^srfa *rt i 

v. ^1 % *rt m ®ntc^ afstefa *rt i 

*1 OTS aWfa 'STRTPl OT <7H ? 

*\m ~^sp\ am "sim caa w ww ^ T5i$ 

*1. «H %55|So1?r ^ ^Olt 

a. am %®5T i sr% nig«r ara ^ 

a. *M$ aflola >Ml>lQ Wl>l^ f TOT affef ^5 ala ^olt I 
va I ^5S5tt<ra 'SJt^OCSI - 

i. a^ ^laaiarr i 

ii. <p^ W*fm ‘ ! #^S J T ^?I I 

iii. a*$3 '*|'4iJ*A±)^l«t *t% aia I 

a 5 . i a. ii a. ii 'Q iii a. i, ii 'Q iii 

frega ai^fcai 8 « <? ai aqfla ^ are 



W *Hta* c^HfSdj 


8 1 w a®rc® w aan <?rca%r ? 

a*. 2 a. 4 

a. 6 firf^fi? a. 8 firf^fi? 

<t i afa^ at% aaaaiarr -wjJJaiw c*Nffo awi^u w w ftfas 

a*. 6 *1. 8 

a. 12 a. 18 

1. JfM^a st$ 

bl tjtef a*oa®f ^ 30 m I 30.001m ^ <?rf^ 

OTWIt *8 $ ffia aljp ^sMlt % 30° C I ^sm SPffiH ^R?f 16.7 x 10' 6 K' 1 1 %saaca 
ctPN aljp ^mi3Ti 4° C ^cat CTfts? %© <?M I 

a*. aifar &iwf^?r tobt ai« i 

a. \5ia aata ^cae 4m^Mfar%^atej%?ajtajfa5ai 

«f. C^T 2RSM <P5 I 

a. ^©1^1^ ^nfstf^s ^^>14}. ^rn^ijr i 



WAVES AND SOUND 



«tS%f f3®r qjiMi , 'M«l onw ^ i isis®f ’ff&e*? «w c^m w«y <iui te ~m \ 

«iRt i ’•fa wsgijfe wHtS l 'ic^f *iteJEi!$ GSfeN 

s^i ^ ^(pht ^it^ wcar^eiM i wiRf w wii^io’k mm* ^bi i 4$ 

'R?*a alW’t, *tl^l £3*t. ™T^ f^l ®3ml 

b » wstwis ^JNH W I 

'a , *fa *#flU*Sfl M’l#? ^JT<fjf XMKN* *tm I 

s. ii(^(f^ 'v%®5 i 

t . &T»rf^*T ^PT I 

fc. iWfl C^*t, frrtk 4^1^ 

*JlM I 

*fc^ CTPlfl WOT ’W5$ *■<&% I 

V* Bt’SJWBl I 

h. *{^ni « ^TfWt ^INTT ^JIC^ ^3^ I 

bo. 









Wtra 

tor <nto <wlfc l^fpTOwii 1Nfc wr *fito ^r« w $ Kfa 

■^m ■swwwto ^s?j mw& w^r tncnr tom to <&m i *tito viton ^ **« to 
i&RftH w to^r msw to? *n i acww am 

<fl$ <R?E*T£ "WT CT *$l*i*y0 ^TCPfWf*! ’’llRfl R«l Ft*l 

atlS WWf '^5*TI ’»||R^ *»!iPWMa WC*t 9 ttRl 

CT ^iRaps »|^ ^ ^ ^t TONS 

ic» « i igm w m *r% 

CMW 'BMJ*<|W ^«tto 3B I 

CT WR (3tE*ff W (2RKs^ CTW 

*4*»mw *1% mito a*® to$ wctw ^sr *t wiw wa*! ^ i 

*£$=*, w ar «3K% f® ci ^*> ^ i *nto ww t ^r i «sw sp|f& ^irT 

WPf I w^cr i m <wt«w l «»t to at TWSWc^ wv 

effcrti hvw i oir'wi vflMcflwva* i 

$®*U CT '^TR ^ajTCT mWBT ’J^TiaS «sic»® ^StW SWCTt I W*! 

totoiPte ^nra ■&%&$& i*ictti 

wcpRii^t^pr^Rij^ 

i. TErt^K*i*s ^r^tpiisi ^if^ir w ^ i 
q||*d|4 'B3i^t?WMiCT? BMJ i|WJ>l 8KDWH I 
o. <s^Ssr csii^ 'smj^hw *1% i 

s. ’mscm 'sj?*T3csjfT ai^to asar i 

ct. Tm&fa aten -e ®*i^ps^T?d? i 

^wwfo shwww 





mwr^ams >) *) «nln*ij «a*i i 


: to§3 "U!?T »JF$»I *Pat ^fe I *fto lip^SIto liT^I? "'•fiff ?H^S ^^le I 

2T 1 ® a® ^ ^*ia-to it ^iw-?iw ^wflsR ^a i 


trf^oe «sr^a *\ a tow "Tilfi ^ca i w ^r 

tyc'asi WI*R to ’t^Sl-to ^tt f^to? 


'RPPS *$£ 


w^?l?r *fto R 5 ? ^j§to i ^**ij?rj Ito i ®?iws ^!to 
tow ^iEst a^wf waa i <s3£ , as®lt '%<m 'sj^w 

®avf i ’g®ait ^jat w® *ilR, ct isi^t a**it*i*i tow ^rc«i 
^TOa ! s*i??a^ wim mm wt \ 

Tmm&m am 



I^Sfs 












^ to •TUB *!!*!£«■* 


! 1EP® 1^¥ to 1%V 4 


f^ *S^I?( ’P3F r ®S! ? [ ^ <9F^I 


'S ^SsP^HR i 


Way® related quatitiet 
(R : 'ostw'lw C^pit ^f 




^c® 


r -fWHit-w ^ ^ ^ i ™wr 

f *hH» Rk&$ i <ut to a *wl R'Wlfl I 

% *if^g SRPfF? wtffe «1s TflT 'SOT I 


<SW*WlWl 


ctwimT ^ 
^ 15 ® ^KS! *lfasi 



ii'Js 


v ihi 4 R'S®h 



WT^t : WTO CTlCTT W*f& OT W *lfc»f <? it WJT ^ 

«ilfca»i w w«?i Zwtf ~*m i wto to -pf*rr?T * «ito <p«tra ^rrefl' 

ws?i tor 1 ws?i tfajw A *q?r toi (m) i 

to pp'^ rp 1 toj^rtw^ftojA i 

w»tc^t = WH? to* ^awf *sw piww ot ^ ^a**r a«Br ^awf ca»f i 

A few relations related to wave 
'^ js m « •rtfa^ia 

^imr wtft ^,^ 1*1 <i>£<ht 1 miw w5t ^r**^ w ^r i ^ 4*i(ww/^ lar 

^© a*at a?r i ^^rHia •rtfaa'fo 

ifl> 

1 MW^ ,, „ 4fl» 

1 *f*M ?R*!Tt$ I ^BaR*"M|W*/=i (7.1) 

!^W s w»ftitfja tott to* 

^iroar wtft l ^ toiw toti ^rnm l fl> <3*f tow* wi 

'6|R)^i^vo wwiMj <rc?r i ^wKw^^ltojA^r, 
l fl> ^ tow* wi wro hvo ^ = X 
/f& ^ tow* wi wTO «jl'Btfi- , 'o ^ =/A 

/f£ *$ w^t ^ 1 MtW 
^WR 1 W4C6 WTO ^=/A 

Ast^ w^rc^t v i *iwR w^t ca*t 

v = fX 


( 7 . 2 ) 



*mKftoR 


»i 


1. J : <Nt>| CT W ^ ^ ^a«*t t*^J 20 cm I ^MtOT *lm C^ 

340 m s' 1 ^m $3 &a 13 1 


^Pl 5 It^ f 

m*t, v =f k 


_ v 340 ms' 1 WT 

0.2 m ~ 1700Hz 

T= 4 = 170 Q s -i = 0.000588 s 


= 5.88 x 10^ s 

tofu 4'“1I'SP 1700Hz ; *rf&ra»R 5.88 x 10"* s 


OTeUTVlm, 

'©4»iMj, X = 20 cm= 0.2 m 
*tn?5T <3*1, v = 340 ms -1 
^m,f= ? 

^iWh, T= ? 


1.8 

Sound wave 

"tv *iw spptfl Hf^ i ^ *w "snijw i w > 8 flvi ^mt i$vfi» 

^sawii T&m torc-m ?m vraimii < hi»jwm 
>»ivi^ii>H « £Rram?i (f&ar i.i) i vPtr to wftvs 

iSf$ ‘IV'Ad'&l «lRIWd ^tm liJCT *RC*til Wfflfil I CT 

frsnra in? ^ 1 % vt i ig^mw, ftfia raifi>, 

^jPRI Vfcl V*R ^R ^5 to vim® wtf -wi 
■$^ 0 ® v Hsci CT 'Q^t I ^T*R m ^®T ^ 5 *R *jR C'oRlfl 

w|**f <jwq cilci ooRls 4 Mcs, i fiijf i.i 



< p 4 ^H» s illi>t'8 tif f VTo t ilTS«> '°thi'o m "IV ■Jitw ’ilc^l I 

<v*tc$ itc^i f i^rara to iifDlbci* «ran i ^po itfara^favimf 


W! <llf&f& "tV ^ Wavt (Rf& ^ 

'8flc® f l4 ^mmi iifBITJfl w mm elm ^sra 4 jip R > e mm 
mm vra mm mmi mint m * ^ 

^ ^mi mimt ra*? *mw$ ct vurat <r$ w 
iramt ^r mimt 4Rt m$i "levs v cstvra ^tmr iqvft 
ws vram ^ Sims ?p*m 20h z mm* 

20,oooh z lira tjwj i 

IV 'Mt'*lfl ^lP|4>i 

mtmt ^mpra wi w ^wRnra wu w ^itwra ami^i i 

<iil"(*ii> \sawj ^sjt ^ | iq$ isscwlfl sd^lwii liK?. liR*^ ram i£ff^ i£^fi> 

iv wfii ml iirajpra £i^i toi% i iir*om lira ml ir, wi ’sfij 
esm mPf, *tto Rirar mft i vmu ^algst wr»ra toiwo rac% R^iito i r<tk wnt? 

tora mPr ^m *fm?i ^Stg^t c#f i w sif^R, si f^rai « n? i vms ml 

^nwra 'oMJjiifli 'a vi^w i 



ftaf: l.b- 






iiv 


*iii 4R6 bh 


Echo 

g> m mi$ar to rto *bj wt tor c*ihr qfawoi rrto rriwst ^mcrrS 

Wfc* I TO® Rt HMlWR RTO CTO TO RRCR ^*t RBrT Rtfr I R® Rift RCRR ^TOC* 1 ® RRfR RRCR 

fts^TO *R Urs TO CTOT rr I W^^d^FraWI^Sl 

rto ctot to "p to crop m«iro to tor ^-ri^g to, ®to £ tocr 5 af®RRfR 
to i to r«rr srifewR wrt rr% tro^R 5 af®R# to i 

srf^PTO^ 


TOI 


cRJtcRTOpfTO Rt RRfR to ctor *ur <?tt tor ($*\m ttt crcto RtR^ mRitu iiffow <top 

^11111 TOSTOI^^R TO I ^tifTOPC^RTOTWTORTO <flOTC*INOTWt«ll»Wl «H*lM TO 

■frc® Rlt RT I ^®Rft CTOt TOWlft TOR Slf^RRft 1 3TOs TO Stf^RTOCR 5 ^RR CTO 5 i£RR RHC® 

TO Hie® ^PT TO Slftwftw TO RTO fTO RITO TW ^ CTO 5 ® RRR <7R I Rft 0°C WPRIRR Rl$C® 

TOR CR*t 332 ms' 1 RRt RR ®TO — CTOC® TO 33.2 m RR I MR 

10 * 

^ 33.2 777777H A |"7~7 y / 7 ~ 

z)Rxp«i<pc<p <2ft®t CTO 5 RRTO 5 ~~z~ m Rt 16.6 m TjTOj RtRC® TO I 

TORRRCRltTOTOR^R^CTOtRRRTCRSR? 

‘l.fc 2lfa<wFta RWW | | 

Uses of echo ± 


^c*r *f§t?i®t ftfa : afrotftR tocrt np rtot r^rr tot Tor liiiiiiiiiil 

^TOsR TO ®t ft% TO RR I R^CRR $TO CRTOT TO fcRflg ^ 

TOR CRt TO RtfR ^ CTO 5 SttrofTO TO ftof TO ClRT 

RR I 4TO TO TO W CTt TOR 2lf®R# CTOR RRRof RRR TO Rf®R TOERT ft% TO RR I 

RRtRtR 5 , Rift ^[C&R Rotro h , 

TO TO ® 3ft*Rft CTOR RTOsf RRR t, 

TORCRR v, 

<*m to frpig totr rr Rift ^ afrolro to cjji®ir rto fro rph® crcr^ 2h rr^ ^Itor to 

TO4R, 2 h = v X t 


Rt h = 


vxt 


^CRR RtfR «t51«]Vs| 16.6 fSlUltsM RRTO, 2jf%R#^TO «flft TO TOR TO Rt I 

^‘Pt'alCR ^R»R RfTO ’RtC<fR TOlR Rtt® «9 TO% RJR^lR I 


(7.3) 







wit 

TOW aUja «w k*t i TO* c&iw i^^ti ^ *twT5a *«iieTO ^ wre 

to tost i 3ftc®« toi4§ to writ i 3»rc® *i$to ^gr tokw ^^ptoto to fcsft to tow 

■^wmi «& TO (flslWT afaaTO TOT CTO TOW TO®* TO* SW TO ite TO TO ^ ^#E® 
TO CT TOW CTOT ^ 1^ I 4TO ^ TTOms TOI affi TOT C*K5 TO 



foST ’TT BlW TOT OT ^faT WBF^tt TO, CT$ TO <wl<w OT EOT | «|M4 TOTJ TO? 

vsjum *lf^ TO*TR f^fa apse's ** I WT TOTOTO ®tSBT TOT ftw 'P^TBI BTO 

aTO < topp « TOm 'To (at « %m to) tow* ’itet tow mm to to ^ 

aliens -iSlws TOT TO 'fajR sBiTO TO TOT OT TOT TO I <3W TOTOWT 'TO ^JflTO TO 

^<?HtTOl 

TOa am 1,00000 $jdt **itw* to t®1t tow « ’jpw to i 

HCTO C^liT *lfl 5 ^ 

Variation of velocity of sound 


’IB ten TO* TOTfWa 'TO TO TO1W 1%$t W CTO I S!f^ OTWOT TO TOfet TO '^TOb TO TO* 

toto cm tot i "fro cro 4«i*r& Aqua ®to TOa to i 


TOjct* ai^ffc : TOiw tow cro i troaTO^ afy *nft >ro. wnsjre tori cto % fag i 

20°C '®TTOlSfla To?® TOW CTO 344 m s' 1 , *tlTO» 1450 m s' 1 , TO WtTO 5130 m s' 1 1 TOTOITO 
<Hl TO sl^t® Ht'T’S t^j ,'oat*i 'ola ffca caPf TOT «p$*i TOtE^f 'inwmi wR I 

ITOwTTO : aiPt fl> CTO C^ftJtTO I TO I^Pf ftUla *1 *41 (5^ TO TOT C’Pf&t TO I 

C51TO <TO$T C^TO aifaa TOT TOW I TOa C#>ta TO atffca C*lt TOT C*tHla CSa&T 
TOTI 

ft TOT TOW? 3)t ’jTOo TOW I TO*t <TO1CT TO TO*lfto TO«* TO TOT at <wfl» asfat I 








wM^nl ^1^ ifigLlf < i S"!*8 ^tl^ 1 1 <*AWJ ^CWt '§£*81 Cff*t 

C^ftl 




iftt*? *&?%% GPt 'tG I l^ff (M5 


Audibility mge and fta nsea 


iron iIh, iftii in chut sife caws* win 20 Iff iSbt 

&$( §vtig w etut hct i «*i®ii?? iftts 1*11 ■*# ^f® ij^c 5 ^ 20,000 ora c#^ iff 

mjm n ptm im it i %n iwr 20 Hz <hp? 

20,000 Hz I 1H1BWS ^ §mz& *® (Audible Range) IP! 1 ifo 1H1H 20 Hz 48 
an wct wlt*^ Mi?®w (InfrnsQnici l**) 5 ! ipr l l™!)??? 20 s 0flOHz <3i G$'§ ^ 'ipflssff 

(UltraMKiie) I*®! 5 ? ^PT ! ’iFTtSff l*^!Wff 1 "H al^jw ^J^psrit PlPfe ^3?T f Pffa!%! *Offf 
1%?, 3S% «Q H ^tiPTlrlff Tp!L®« «lt?ff 1 


1*0 SONAR HffV 1*3! 


I SONAR «ra spir 


Hi Sound Navigation And Ranging 1 




ffPtt °W ^JW 

d I ’ilPicw Huff 


fiU lit ilff I ffH «fli^ t 









e 4 + u = 2d ^css i <ar«R m-A otpt ^Bn 5#firc'& 

*W£BS mm i 

wss^fs 'snwt afi^Ni ^£t: <rR»? (m sssjc^ w TOf 5^^ ^sf wi 

m\ ^ijpSi 'JfPj? ^R *tp^i rhh RIHhs ^ss sic4 e?r§ aif^ too ' itw^si Hw<i tr 

SHft i ??i*£C4Si £TOB3 ^W^ISH ^ (iHRiff w!?si E®!*tf ^ £®SR ’’fPffPT ^Hw* "iE^ 

■*TR|C^3J ^ CAN fStfS ^31 "’ffTSI I 4& RlfclTOTRifo (Llfcrasc&ogr&phy) I '£$, '*f*f CTOIB 

$$*r iRjf ?$ aj^sppte w cGt^^cw a%f <wir ^ i 

W £^5R (SIffi **!R^ *IS3 I 

fcfrVtfCTOt i|RJ5if <F^Pfc.'3lt CHRIST ^SJ ^ 1 ®lC B IH ^ HI 1?*®% C^S 41*® 
^(JHT^IW: *H'5^'Pte ^ Hvo *(f^¥f?{ ^3W ”¥KW, 

^rm '-^ra 


■rcro -w*\m %3I tos 1 Hz fflW 20 Hz i ^ ^ipw *f*f 
^Jl**r "l'lt'0 «t ^sp 1 C=flE^t frflMl #W^ ’’JTOS *JR I 5$% <flt 

^»ipw *r aun Awow too csiwiwt irer ^3t i «TOR3"i 

<*$ 1 W *#*£ ORT^ *m I ^SiT 5 ®! »iBRTf|^ 

(£|$ -ICT'®*) fHm ?f <SR* a^T 
^1 Wi *SPR SRlfl I 



tSai? ^.iw 


<w arc? ■#£!! i <&*PrR^&w i si *it^ (W??#® 

^tcpi i.5 » asraif^sq^ <rrt c®r 1 £ c*^ 340 hi s' 1 \i*y a*iws«( w? 

3RRH : *(?it^wR%r iH»wt di ^s?i «?Rat ait. 


24 = v x i 


^®iiR d 


VX% 

2 

340 m s" l xl.5 s 


'S41^, 

CWi v = 340 ib. s J 
W t= 1.5 8, 

a4*B<BTff= 7 


= 255 m 
255 m 


2 



%I<R'S8H 


to « ^i?r ftMi 

Musical sound and its characteristics 

WlTOt Slf^fTO <^<w TO ^0 *ft$ | to b*||bl*M TO, ^R? 

TO.to^ ^iwifdw to toffi ^rrsi^r saf^f^n to qiR* i tot<j f^ ^5 

to to tor ^?r qjfcsr^r TO ^ TO 1 

^© to FtoRfc « m<ui^ 8 4«iWfi wr or to ^jr <awwr «iiMicinj wpt ~*m tip? 

^jr to w 1 tor, ^Ht, <ra Wt «ihwc' , «M TO to 1 

TOt?J fa# £rfTO7 «rw- snw ^% 5 T (Loudness or Intensity), #^al (Pitch) 4W «ff ^t 
Wlfa (Quality or Timbre) I 

SJIW^t^ST: Sllw ^%ot ^0 TO wBT CTO w ^oT ^pmf I TO Raolcsw ^rf%to *|"^»IM jjffl 
^^5 (^i|W 0 "si*n to arf% t»iwc«» ot ’ifarM TO *t% swifas ^ Tots flget w 1 si 
’tOl^s^l^^WWm ' 2 I 

^hfSt: TOril CT t#T$7 to «aW$ SJMMM *tlOTST ^ 4W TOt TO1J iKfaj ^ WW 

'Sl^l'ol % TOT I 'Sl^ByVol toTO **II0BW tot tot ^Qf I Wll^ «!W 

'Sl^MT % W wft ^JT I 

•fi Wlfa: TOtit OT frfSttto ^77 <&«TO <W to$ <arc$ Sltw « TOfit TO1J 

^fto ^jt to ^tw* sj*t unfa ^?r i 

^w?r «ito ^?t witt R 5,, ^> hA) 'Q f'pjjfi *WI3 ^?t '®l^ cro? 

TO3I TO^sr *rfl 4W?IWs TOT TO^ft Wt Vocal Chord I < 0 $ cmft 
4*1t«W WT TO <W TO fate To TO? TOT TOT I W’F ^CH refisW WBT TO»f TOT 

^ wi l 5 !^ -nSltn c^ppm <p£ ^ *w ^t to ^cm »ito 4“ii«f to 
• aw. ^iift ft> 3 pBr 4*iiw c#f to i ^it »ito to witt ^t ^i^lwfi 

v ®l^ i 

S.io '■FfTjTO 

Noise pollution 

crotWM « TO «HhHahlWH TOT TO WTO I f¥*$ '5lW B f% TO « CTOI^T TO7 I 

tc?r ^ crotM (aw ^« 6 f% to tot TO?^ tot%iTO TOit ^nr %% ^tur 

IW^CTI ^R)>ll*H TOT TOT ^IW 5 TO 1 2 ^ c t TOT I 

■srtost tow toto, cbito to, crow#, ’to wtorw totot, totow to, ’ftfoii 
^TOf, &5 wjw <$*\ to^w « ctPH^ic-M TO, ^rot 5 tif^ to, $ 1 ^ 1 * 141 * ^ 

RiJlWil fig TO 2fof% TO Tj^'W 8W W TO«t 1 



’WKfR'SsH 

(Boe«Hi ^gm « csrsffsr fftRd? i 

« viI*©c*m Teri^®T aw, wRuisrR'o ' 5 | 3 pN, 3 #ro « wtw ^a <rot, ^wsf^w, ^* 1 % 

jaw, wwr ctbit m$*> «i®i4 »jfl& wi 

4 &ll« WW ^*t WUW ^R> I 3 WTO ^ 2 ft 3 $ W^Wf Q# 431 <#¥ 1 %! ^ 5 W 

^ i ww ^o c«tw 3181 s fc*ns 3 at *iw *»iimi i 4 spread wwst *inif*f «w 3 *jro 3 # i 

ttlWlMl fc«P!3 31 «I^IW 'StbXjW 31$* 3lWlat CRIW ftSFS 3W*ro ^a I frprcs *flfcFt, 3tRf ^fclCTT 

f^w^ro^wi <#53 ^ wtt wwtat 3t arta wwtrof *itor wr fcffo i 3w ww $<?tW33# $%3 
31 ^iwimiI^ frsft 43 *. awffl aa* ip <miii*fHT « farw 3^ ^rm 3sae wmt ww^ e w 
aa* aw$ aro 3# i w^as 3tar 3tar wt?wt sht 43*. 3WW3 3ta ww wwtrot ^s i 

4*l*hai3lS WW am *|fdM Wlil^^a 43*. <er«H>fCbVoHVol ^ 3^ WW ^3 ft?PSW 3J3f W33 1 


W sfcf 

wfcpiBSfffDd waffle (V )f 8 ^ 3 l« 

i i ww a^w to ^asf ? 

■^s. -f^s^asf 

3 . ^rssf 

*i wros a 3 a*w wtqa W 3 aa aft i 

3 *. 3^3 

3 . 3 ji% 




3. 

3 . a^w^^t 

twi 
3 . amt 


vo i ^<^^wita^w^^«tw^aW'W?raw ? 

i. l< ihjRx* ^I3*iai3 w^rw 43^3*03®t ^ >f «it4 ^w^f®ws®ta 31331 *rf sfwsm i 

ii. »fw c-w fta*3 wrorca wroa st%33ft ^frro 3t 3^313 i 

iii. 3 P 33 »flppf& ^ta 3{a W33 ^iafl> 3*33 i 
ftas a 33 $'S 3 f& wfo* 


3*. i vs ii 3. i vs iii 

3. 11 « 111 3. 1, 11 'Q 111 

to S tflMfc 33 $33 43^ AB 3lft3 ^ 0 ®f I 3TO3 a3 332 m s' 1 
3 a to 43 ^ 3 tafa ^ « tow fofero 8 « <? m sKjpr to wto i 
8 . w% ^wr ^ ^ ^rw w^tw w ’tto 2 i 1 %*^ c»m ^ ta ? 
^.13.40 0111 13.40 m 

’f. 3.4 m W. 3.4 cm 



B 







(t. 2)*TQ BUW WW1 ^»iC® ^P® *1»|« stCilN*1 RC*5 ? 

0.10 s *. 0.12 s 

n. 0.14 s 0.18 s 



i I «HWH *m cej% fa 
'oi^w i t’Hrw ?n® ^ut 


fc^l *fi3RJ 1¥t ®!sl *liNTl *ltt"liT ^1%® 

OBftGJ *IFT 4lW*|| I'&IC HtMi ^SRJ ®ffl ’ibl^'HW 

«raftqt *m i 






*tfa <p|c<p •qc®!? 

*t) v &sr®i ct^i 'fafif “W i 

*8 S ^tH C*ilW Slfa*prfa <?IH WTfa? MlRfa<P W I 



'sfK’rRi 

REFLECTION OF LIGHT 



I «iiviiw* HHkwv ^ ^ c^n «hcti-* Wt cwff «fTt»it »wt»ifo ©w 

^tict wr *nmr me® «t$ i frw aiw 1W® *nt*n ctictt ^ art^m 

W? ^ 's^e ^rat <f$ I ^Flt ^ sppm *t% ^ TJT WltW 

ctf«jro ^pu ^si ?r t^pw ^cs i <n ^oiw ^PRff ^twBi at^fa, ^f, ^iwfs gf% wm *jjito*i) , 

ir^fFfa sr<fwc®»i, fHc'f %$fw ^ ss, Mtto w farfa ’p*’^ «nc*iit>^ *h< 1 1 


^Oln ^tSr Ht^ ^fl*Rlt- 
h. 'SffPlfa 2t^f$ ^IWf ?sm *lt?R I 
*. '5HC*im SlI&WM ^JWJT we® *IBTC I 

«. ^«r ^ot *itsR i 

8. ^Mn^src® ^ttsrci 

<?. 'srtpira #na , swh toji i rfoi jjfafa>q ^jwit tom *it?re i 
fc. JSfcR^ ^R>sJ 1%^<fliH ^T^3WT TOM*imi 

^J<^W <JNil TOM V II<N I 

b r. R<J^N ^sm < PSC'® v ttfl<J I 

fc. ilfofo*q JjRj gftifa TOM *m I 

ho. siroiwa #rc*r ■sr5*fBi at®H ^ <swa wfr tom *tm ^ tom 

Wl 









'SllWto 

Nature of light 

'afprat wift, , anwr ^»n ^ gRjft m titto ^ror ctfiftt <w«® *i$ i *m\ ^stc=rr ^ 
c^ f rtw «(i«i «ii»iicim ©iw'snwi cro*r sictt cator 

^cs (iw afena ■sft < rrw ^Wprj ^l^sc*^ <p^fi5s a*ca 1 snfto^M 

^C® '5f1^5 «ik*«1s 3^1% ®R *i1cofl <5^T ^Bl 'aiHw. I ^ 3J®T 'qtolwa ©N ^C® 

'6|lC 4 ll t<plcil ■q^s V IC^, ®l$ ^TPBIt C 5 !^ cH^W *!!^ I elk'll 'oilwl 

, snm 2f«fFT 2f*TFT <f%®Tt%^f: 


i. c^iwi ^ ^t*rrw «itc»it i 

c^tc=rr "smT^ ^m^rr c^c»t i thpmiw 4$cac»ta^H,c = 3 x io 8 ms _1 i 

\». 'anwm siRmmh, afcwt, , 1%sf<N «***m<fa ^ i 

8. 'snt'rt <sfp swa * 1 % i 
<t. «nwi <£& aa??ra ®awt i 

'4». g*imi c^imi xiUniii '^tc*iT ®at®ia '*rji5r, ^rr^Rr ^tc*it Rita ^imh i 


k* *m* at^PF 

Laws of reflection of light 

'5Tf5J?Jt 'SlWlWa FRr®ltCl 'SIW^ 3RST ^3^5 C>!C<f «flf%l iflltTO 6$lHlffc blaftt* ^!OTt '5Jpt1f ^tal?T d^lMlft 

na&r^u w w ^ cw-^,wi, w® csmiaifa, ^rfw $®nft ftm 
^Rf ®iwaw m ^sf ^t^rR i ’arr^m ca w ap^» cw- ^nga, *iwit, cBf^i, wr, 
cai6 $®jif»rd Picard 'pnwt at «[TC®it t^s^aa <wc® arca ^ ®R?tac4 ^*it <p^ i ?m 

^ ($i& , anwt 'smnwa ©rc«t ®*r 'amt <Rt <n$i 'anvils wttn « 

cpf*tc<® c>r^c»ir : =Tir, ^3« ^tsrar c>itp*Tr -*n^ i 4 ® wt ^ 

« stf^»R 1 v.i c®m (?m® *tom #siw tou ^ (*$) <*m 

(R^h) c*Hc'® ’tlf^l C*NP5 *115 C^Rf o4t9 '°ilc*ii •»iat j il<l 

CFlW 2tW*f n»wi I ?|P'cnH 'afWI , oik*il R^1*l sJl^<pPro 'siNIcroi CPtW dw*l ^»csi 

RvjpH$ ^Nsl ^ I 



^®51R 



9sq_?n 

Rlno4]*i 

T6vfl : bO 


4 ^# ^ 'JJTCJCT (CT*TC-^) ’WKfl ^ <zm ^®T I tV^ 'S|IC*)l<w(*Hl *m 

»W TlWW to 5 *TC« ' 5 HJ «W ’S|T*IKJRJ CTlPft Wf ^ ^ ^WP 3 RT %!W 3^5 

^nc»Tr 'art^ns 21^ '^T*rrc 5 r l^rar i «n ^=rtc»!m sto®w i 
w ^ ^ «npit 4 iiifti ^c?r tor i ®rtw *iw ^cn i 

^Mto *iro. sif^tto nftr ^ 7 R«f c*rc=r m- 

i. SN^T ^"Ito Sftf, 2ltof*te #fl <3^> ^ 2lfa<Wt<M tlSI «|f&F4 <a|{&*|«<| 
<nm*l 'BMJMK W I 



%$ VA-. 'sfiwta 


*r*ft ^ic*ft t^iwi af&qfai ^ 'st ' 3 r*tt^ sjRhw*m ^ar ctw n»n c^ictt ^ csict 

fpstre *m afavPte ^ '®t toi <fgj sitonw* $*ia i srt^pr* sfi^ba 

to?J ^t*t w 1 w- 


i . f^ato ^ ^ siI^h 

^Jt *3 Slf^F»H 


i. to^ato^r 

^ >wr^t*i winwfti ctot 'sw «tT*tto *m w*®aw nfti»pi ^ 

*l§^5 *?T WX >3 Slf&¥*WM* Jjl&W ^ i ^W't 

towvmrm- ^ <3^*5 >im^w ^iwi<mPu <?fiwt ^rsm ^ <p wpim** •nPH w c^n 
*rm ^ 'sfwto *s, 'sw *ibts #5^55 wwr «nw 1 <3 cro #^pagj strait 

«llWI«fiW C*n«l?r ■JTPT 7 RR SlfaWH* WT J 3 WJ 4 ^ SfilflT JfflfcJWH C^BW ^ 

[T^a[:v.o]i 



f&ar b'.'s : FisPi'o zjRxr*i*i 


f& 3 J V .8 : ^ihS Jdi'&ff*!*) 



aJt*a sJtoaa 

afa 4a«^ aawaia 'aiwi^Pu cawrt wr 'anlfc'o ^ca alfcww aa 'aia ^rI 5 ^ at to* at 
'atoSl at wp# aftttps aftw ^ ^a ^ca «a aataa atoaata* toiw aif*a at «iR*iPi\8 siI^<m-i 
atai 

v .8 tot wit attfs ca, 4a»$^ #^#1 ^attfataatfti ^a# ^aa^t wt 'awlfe'o ^ 1 47 ?¥sa aftflpat 
«PI^*r Wta fa% 'atWa f¥jffo fa% 'atWa caW 'aiMpo'o ^ , WT 4 Wa affita '6||^I»1<P atoaa 
(TmtpatQ fa% ^a 1 aia wr stoto aftfloat 'aia -who* 1*1 w at 1 'aiaitau wt aa w a*§ 
c^o ’tit, ^ICTST ^atotTO *^®t aa I <M^to 'alalcm ®W OT W Sttoto aB $K^t a^ 
ssiat art*» st<j#a 1 aia wi a^flaat 'aiattaa tos at ^ca «i^i 1 '•nft cwt 
'affiawt «tMi\o^PJ>t'o a^a ata ^re tffo’tre ^ w a^a aa 1 aaa ai^M w aiat 4 
aa*a caat ^a w ^t catatt aia 1 

V.vs ^ 

Mirror 

a^ft ^Ptr ^aa ^a# a^«t caatca «ncw Ftofw atoaa to 1 ato ^rt^rm al^wc-w wt atoa 
atata ?aito a 3 ^ ifito^aa* afoto 1 

«wfl> a^«t wt sitoaa* ^rwaa to i#t sp^s <^ ^a 1 ataiaw aatM ^ *n^ torn aito 
a*t*t ftsft aart ^a 1 atoa ^aa * at ^tia ton aMfcaia «st ail&iiw ‘aiat aftitar at ftwiSK aat 
aa 1 ai^ torn ^rmn^rr ^t&a toN sitoaa* tota aw a^ca 1 4 ^&te to to a^a 
aaa* ttoae atoa am aw a*ca to?i 

a^a aatw at; aaaa 1 aat- 

i.^twta^ 

c*n%a^a 

5 |W 4 t 

ssFo^m^ af^ a^«t « awr ^r ^ai^otc® «ncw laafw stfwF at& ^a ca ^kas awr a^t 
aw 1 «naat <>imim ca a 4 a at ^snaat amta aw a# 1 caf^ ^cat aa^t a 4 a 1 

c*t 1 %a*ft 

sif^paas afa a^a «oa* c«tt% aa ^<t^ srtwtas afa castM caiaca^ 'a^^tfa^aa aa 
®w RaPivo alwia as£ ^a ^a 5 cat%a a^ aca 1 v.<? « v.^ fka caiafla a*ta caw 1 

^a^ aro tftar <?imc<m atfaa^ appt ca^ fata afa ^oia «oa* ^ atat awtcat ^r, ^a <^ 11 % a^ 
^^ai aat%i a^ta 'ataia at sia^ta 1 aat- 

i.^saa^ta 

^.■^gaa^ 

'aa^a a^a:( 7 Ptcarcaiat^a 'aa^a ^ afa sttoaa^a aw ^a ^aafc 'torta tow atoaa afa 
<at% akaa ^aa^a ^ ^0 tofrs ^a ^a ca ^ 4 =tw 'woa a 4 =t aw 1 caiata* caar 

^sa ^ atat atto ^aa^»a a^ta ^ a*at ^a [Rat: v.<t] 1 ^aa^a a^ ^a^ «iffeai 21 a^ta cawtt 





'S|Mfa'4 ^n?I *Bf al^tf^FS ^jCU i£Rfl> fayw> ^ »flTOi3[ 

RlPl'o "331 1 



’* r ' 

M" 


B*fl: \r.(t 



ter ^*t: retort cwpjt tet ^ afav*i<fci<: v i to to faiftss atten #r c*n%r 

fte?r ter «t& w ^RvjfDva ^ ct ter i urcror c»IWc<w west wts 

«l <!'©•! <JT& R>'®WS *fl3t llfi«| &'Q«1 "^4*! t vafiU <Pfl| ^jr [Bill: lr.'b] I 

ter M*t <£i^ wt >wi«Miiq 'sin«ii-wf 5 ii ter ^rafte to atefas jm as 

'spfflft ’rf^s 3$ *f^MJ *tC^ <^TOr$ Pripa BiFfa *ff I 

c*lfl|fl ■»r < H‘ *wl*» 


CR^(Pole) : C*tt%T *te?I Sifted -ftfcfa C^SFT I VA te P ite?r CT^[ I 'SPT® 9 ! 

fte* cro af taw 3 * toui fai.te ^ ter *tes caror attew wgi ^ 


C¥5T : <?n% ^ CT ’STCltett, CT^ <»1l*lfrW (<*&(+ TffotS W®1«J CS*5 TO I \rA 

tec ^^tessa^cs^i 

'WB& ^Jpn< i (?n% ^ CT C*11*IM* «R?t, (?f$ TOte £ *tes 4#^t<5 Stfatf TO I \rA 

te PC at A/C TOT <flt%T irfWiA ^JpTt^ | SJWtft* r TOTt aTO ^jJT 3$ I 



asHTO s c#N ^ w te «te s N^ a*^ ^ ?iw i 

IrA tel PC TOf afaia aWH I 

c*!H to : 1 ^ ajte *tea aFtei* <$ek tew «mtoi ^ « assets <?wga w te 

asroatta c*fN to ^?r i b-.^teP'Cwi^nTte8(?fH'5wi 
swkwW’t : a«iH test's >ivii^i*i 8%^ c^n^rr «ti% ~sm afawn* 

si*^ , src^8 te ct 1^P5 5?r C®f^»T n ct 1^ ^ ^ (tet 





>' 8 * 


4f3?Si f*?f?ppT | V*v W +A 1&5II ^1^5 W* WfflRGI WF&\ V $OT 



: ir.tf 


fs^'i (VA 


SfW? • fi*!l%S '^*15 3 ^ 1 ^*, *#*5 TOTI <^F/^Slt 

w^H ^ i v.v « v.* #?ai jRP ^prt c^Wf l c*?j% -W^lfl 

f =-- i 

V 


CfF?fa Vf t Tp^rts IWH <^IF$S W % 3 J £WR^F 3 ? ■Sflw VRf ^jr^ 

1 ®|CT (Vffl’T Vf V 1 E* I 

v,s dM%*q 

Image 

lj$ W ''Sfats, ^ Cf&E® *ll '8 1 iWfsrBs 2 jf%?^ I 

w^’Wi e^t *pp ^9 ft® ^5? fl'o vppo ^nf^si wo cci^m nfiMV^ cw® i 



1$fl : Ir.lo 

fe i ii'.io-sfl 'wvt^se 9 ^ 5'p^J o i Ow m *: OAf’ 9 f^fe s ? 

?$F$m ewwi ta mfi *iw ^ \ op ifo ¥&a ctiS^ p <?# w 

n pi'wt'q® i #£ ^ ra e^^ori ^/l^qjt^pii slfcf^n 


SSl<R«M 





fi>3[ : bOi 


Rat tr.ii-4 O SS^ StSeS ’SaRM ii|#^«IW 5 l O SP® orsRi aiRs-s'clcs s*tc*t 

'SIMM's SS <*&& TO Se* aRvR'® SSI OQ sftf '®Ka*®lCa S#t 'siW'©'® SS 4S*. QR SC* Slf%^® 

ssi 4 sfip w# ssats sftflcatc* 5 Rscss Rea* aRs® asses ajsjjpn / R*^p® Wrs ss i arfi* 
aRaRs® sftitwt sfais Rises i cats* sssiR© ~sm acs ses ss i ^ / R 1 ^ scat o R'sjs 
aRR*ai 

easiest sp® R*R 'siiwi-mRi^ castest wr aR*pRs» st aRaR© sals as RSIs <?fiesi R»«jp© 
RR® S5 St ft'oto easiest SP® WlR'© SC*S aw ses ss, wis $ Rils R^Rca* 3SS 
aRR’aaesi aissRa^scst’swijR'^issIs&i ipes R’sjs sns a 3 ^ aRR’aaffossi 

aRRc^s assist®* 

sas ^ttssts crisis tbsisi css, ^as missis R^ts crisis aR>R*s c^aes ato i ’steals aR^paess 
«rsj ajssR atfr i »iissis cast c'otsis ^ ^RRt** stasis ’sicat Wfs ss st i 4 ssess 
aRR*ac* ses «isiw5s aR>R»* i ’sis cs sss aRRc*a ’stest sR>j<pis ^ RRs® ss (csss- Ressis 
*Rts <?pst esaest ^»tj) espies sat ss ai^sa aRR^ai RRtGH ssttssis sifts coca $frt sR scat 
airoaaRR’ai srss aRR*a *Ris c*psi sis Rs"$ ’satKsa aRR’a *rtis <?pat sis st i aRR’a^ 
asstess sjt- 

(s*) sfss aRR*a 

(S) ^laf^s aRR^a 

(as) sRsa aRR*a : esstest R^ sc® Rg^ diesis* sftf^s easiest wi af^pRs at aRaRs sats as 
sR Rfls castest R^e® a^®sts> RR® ss ^ises $ RfR RuRcs* aas f^r sis®s aRR** sea i 
Rat : v.io ^ /scat aRapaess «tsj si*®s aRR*a i 

(*) «ial J »a stRR*a: cutest R^w Rs^s 'sieaias sfti^ easiest wt aR<pR« at aRsRvs sata as 
sR Rils cutest eaeas 'sasiR® ^ aw ses ss, ^®ea $ R®ts RsjTCw aas R^s «iai»®a 
aRR^aawi Rat: v.bi $ /scat aRxwcss ^sj^«iai^a aR>R»a i 

v.ff THc«ts^2iR>R*a 

Image in a mirror 

'stsst wtR s^t ^ aasts i (as) ss®a <sm, (a) cai% s^R i ss®a ajs^caRls s^tca -D'&ica aRR^a 
^ ss ^®i ’SlSSt «iiwimi assa i 





iva* 


(a*) Phj^ 

f^ar tr.i* <fl M\M 2 WI Tplfrfa O 'tpffi f^, 1W? I O CTIW oruftl '8||^*l«q«|w Tffct 
«iMfe® ro °W %a '^tCT i OQ #H afat ^SW^stw «it*lfo® afa?fo® i 

yfovft'a QR ^ TO affi® W <iJ?n / faijt® ftft® ^ I ^ fa aR>^f*^ Upfl <3H 

^4^® ify^CXFP'qPmi w, ^FTt O '»I41 3 ®4 I 



“2 

f&iff : tr,J$. 


q fa*jpo qn , 5(% s p^ ^sfan ^®n 

ta TO ^ QN ^1^41*1 I 0QC5X* I 


.-. zrog = zo£w = i 

«w, o/ gjv^n^5?ji»r, rqi wrow 4tas w i 


.-. ZTIQ = ZNQR = r 
i=r 


( 8 . 1 ) 

(8.2) 


.’. (8. 1) « (8.2) *J® ait, 

ZTOQ = ZTIQ 

A QOT <£P& A QIT ara toj, 

Z TOQ = ZTIQ, at?, 

^ Zgro = ZQTI= 90° 

T®?tk, Qi'ijjeiHii ataa I 

T®sK to = n 

iw? o a*fcaa a® aurca affcfrq jatoia ®®5t f*iaca aft® a?j i 



*m 4 R*h 



*t*tj I 4TTOI, SK®I^ irfel 9\W& 


*vm 


Iwi : 

f^ bi extern ws i O ^s MMi &ts «r*q 

R foies <5$ ^ \ *4<H OR m. AL&ftsjHzfim 

ff ^Plt «*T OR=IR <^AL= BL HR I 


tar to i * 

<Hla»w 1 ^ B 


h&hr\i* £ <?im wt 


nm <&$?$ mwa I « B 


iflRlOTWl 


c*ti% *tf*r ts\ csfs ^ c$&, 4^a ^nror ctictt ^ *w 

«dt *n^ffr « a^ft whco ^r, csiw 

ftc* afapftw wf *w *bwbt i a%t wc^tw 


^rar^t% 




3*fR 'SjMf^'S Upff aP&OTMd aa sm OTPPPT filUI mi [ffc5: 

V.iCW] SOT SWH iUJl^MlW 'Sflafaff af*&OTW4 *B SWH PPflPPT , siW 

[t&5: lr.i<Ml]l 



M' 


W W) 

(dvH : V.iCf 

vs. otot Ttftas aafa <?ffflpra w ftni 'staffs afti aafa wh^mm stitofta aa; Sot 
afaia aafa wwa qfeyta ?iftr ateOTwa as aaft «icw avl«aai*i an i [ffcn :v.Vb]i 



lev!) : V.Vb 

w T T^c*t afSf^: cafita itfw afrs afaftc**w «h»im p « sppfS ^rtcas 
a ■*«>$* vwmicpm Saa fa$a a*ra i aw^a «MwiteH4 apr afSftraa «m*ih , « 

a^fSas afaa£a ad? i 

atfhl >W 5WH CVWPW TOU PMIC 5 ^ aW CTfa at COT Sfsf^ 

ai*ea « StfJt ^ca i '^rtata «PM«gw aaft wtoia « c*qa toj ?ataa ^at apt afos afaR»a ^ca 

OTl^^CTWl fa*OTOTTtfta^ai*5a ^OTl3OT£rtS^^fsn^at^lT: 

^OTSltSf^ 

•fflt afa MPXf OTOT I P ^Plt *fla C*l^ >Q^KF SMfa OTflPPT ^ C W®1$J CVS I afota 

aaia ai^a saa *pa^Ka ot^hs »iw? ao i 

of^cfta* 4 ^fi> aRj om aaia ®iwa 5 ivi*'mic b i ■afata m fr'iw 'oii^v® ^ca staia ww^iaw 
ftca mi ata af^f^r® aa i o ^c® <*aa i*r*tS afti ocat ^s\n cvg c aaiaa ¥tca ^aiafas aca 
afaOTMii aa otIS ata fifta ata i afeOTMa aa afti Tj$fl>/ flit's a^»aw RPps i jjjo^k / 
^it o ai 3 "®^ aR>R«q i a cac^ aai^ 'siiafavs ?jfti ^ aca^firts^mi i a ^ 







aRRa £ am ^ i j$m s/t^wtw^o^ m 

[f^: V-.i^l I 




aRRtwa aff% aswr aF®a « Wr i 

SRR* 5 ?: f$3f : br.ibr i£) W^Pf' Si¥f <?FFSFl ^.1^ I OR^WT^ nf% 

n*m wm ^mnw «sH%w mn to fe aRaRs ^ m$ aRr 
anaR a^fea ^hf®« as wffc aw Rw aw i af&^awa wi aRr a$fl> 


aR%wa Pww, a^R swp®a, otw ««w Rif% 

wwia a® i 



stf%R**f afito air i R*^ ^®i Tf^ a^Fi a^^fsr ^<riw 
aat a*$a csm *®iww $tff» airi Idui: v.is& ^ 
MPAfapJ# t®*TW%l C <« a^slS ever* F 8Wa 

$*m w,^ taa spasiw ’^rs i o ww 

swm *wa om sjRi a%r ^Mlw ^ i 

a%a»R?Bi aw aRf& w% awn c^i^ p am 
^a^E> wawawaai ^aw uRsftafti ODw^m 
wsbj c^f aataa a’TOR wiRw aw «srs§ aw 
a%#t® am <<m ^ to# sRaR® afti 
•lilta* i^awa Rra wtRra Rw i£iat / Raw wa a*w 




'iVb 


a?W o i maa / cat^ aata «ctjt to ib a*a wa ^at ^cat i 

BI ^cat »!W? AO -<qa '*M1*4<5 I afefa*a afalSI afca^ <7fl«iT 

*iWIm cs$ 3 ?n »iw?w W afato , atar w\ sil^f^Q afcta afts. ara 

WaC4 <Saiafaftc**W 3^rf ^ «ft^r ^ ^t a^ U|l4lCjH| C5W aWta I 





ca '5R*$fts w 'ow *j#i v ta# aSl^ja cat* aiwn am. 


1 1 

+ 

V u 



4 a*N^ aM aalto C*C^ **aa afalij W/iiBT’S|H <W?I tora^to^/^aH 4W®!* 

^ w <£RJ ala <w aait® ^ I %14 *BT V am ala W *JPI *1*sa *HJ 4Wg* W! 


V.'b 

b. asa c*i9lc»*ii: c*icat fefta caw^ taan® aw ama catom wasi* *st aa i <ij*fi> 

*m°i c'lQt'xpM ^(t J i»j's o i M^l 4fSt ’0's | WPIBI ^ ) Rl < ? aforai <u<r(s wr a*3I <wl "5?! l 

v.*o to w catofla caattar fusm i <a*fi> aw ««*« *tfc at ai*a ataa awr 
a*to w aai^sara >aw ataa atw 45° c*ta 


*gt aw a$ri ^caa a^ cat* >w*m i a Wtai*afti aata Mi atot 

'aftowt aw 45° c*it‘i aialto* i wat§* aftf Mi a*to alar 45° 

c*ita af%a#s aca ataa a* aataa <3ta m 2 atot mraftoa aa i 
wc*n* aftt m 2 a^ta laata safcvPr* anr '®^f^stca c&tca an? 
*ta ^ caataBi i 

w»i a*ft aiaaja *ta <$*tta attai* aPua ft* aft*oa *ta at 
wmi aalaQ caan® ait at <aaa a^w« caa^ a^ i 

’toa acaj caar caat, % caatiaa taa %a caat, a^ taww 
af^fafa a<w^‘i aaw cara^ia ajaafa a*at aa i \wiefian®t 
t§* 0 ?^ araaia a*ca ^iwi a?rcaa caf^p^ta aiaaia a^ataa i 



f^3I : b r.$<0 


ca^praa^aa^H: ta*3ta at atfiw ^a ^tt>icaia -5 pw 'aiaai *ti*»w « caaca awa a^a caana at^ i 
mm a^fea ^rnr awa aaiwi caaw ait i am caaca a^ca atata ta^wa al^R*a 
afSar aai ^ af%^*a ataiaa a^fcaa w , aam tosa im w ^ awws a*fca tfwa 
sif^to aia w i aspr aTsRa 'siato a^pt 'aiaatawa aTsla^tae caanaai^i 


toaar cro aa«a a^t: toa to<5?wat %s att^r a*am '5pm a*K apm arc?R i ara 
affaa ^?na aaa a^ato toa ph 1^arc& m aa i aw a^ta 'aaf^a « 1^=#a srt^a 

at^aaai «a a)?t aw-a*ta-aaf ^atpia I6ft»viaaii« 1^%^ atai'aca wi h^i am& w atppa i 





b-.S 

Uses of mirrors 

^bit ®iot ^ mi?r ^ qifti 

i. wi ?rfoi?r ^i5jpu ^fPrat c^irn otR i 

*. ismm en% ^R> ’iftot ^rt <i<faffl ^ 

STC3RI 

«. W <3j<5^l53 TOST C*lfa5®N fraft ^ST ^1 I 

<?. «llMl$lll *l"3Mlfa OTSR- d>fa**M/Q*blWb 2fcSr3?T, ffWBT fraft ^sTC® W ^ 

<Wl ^T I 

b. Rf^, t>*ifo<4 ^ajift?j ^ w fas 'snwt safest c^twt ^rtws &s^i 
<wi ^s i 

i. \s] w ~*\M «mw ^p&ctsi fafa ^ cstwt sfaR ^ fraft s*rr ^s , ^s 

^ ^ftBr ^fssr i 

*. *r® ISfaww w smis i 

«. faiw <5 iwt i#t w ^*r i otsr- Uf«ii$B , l^rm st PHtoftcfc w ~*\M 

: sfas sra *ifaw w i 

8. '5I^55f ^rfpftr ^fcSJ TOR5*t%, Wlft ^5Tlf^ ®BT CTICTT W^a RR3tS 

W ^r i 4^® <ofl> *r «flw. ffifo ws SR^a ^r i ot»r- fa <*rcfar, c%§ft, 

<$fa*PM 4<R «t ^ajlft | 

<?. ^fats ^nfarc diesis* 'nPii^mw 4ssf& fajc® cs#^a wtsm sift qzn, si®, ®is 

® *Mt *t?Nn s*<tts sss 4 ~*\M s^gr i 

i. fas s4=t wt «i«i*e^ csra «flw sfa aafoR**^ fa <pd farm cs^trs srsi^t st ssFift cw 
WSTSflfaa 4S^faETSSSfafa?T tow 4 S<fa SISSlS W SSI 
*. fas Tfat* ^n^u f^s (jpit^r w^s ’tBir^^r otpph towa ^iw vfa 

o. cUPic»*i*f tefti'e ^ i#t <f^\o ^r i 

8. ^ Trfef f^0 4*n*Fft «|| Wl^f 5 !! ^OT OTS ^T ^51^ ^ I 

v.v 

Safe driving 

%m «ti%, csrfBir ->ii$c4*i miwt?i «ht biww csr?n®T ^ i swwt 

5flt^ 7R55T ^tf% ^ipICiJ (£1^1 f^s \5ftC^ t^RT ^T "#¥! ^ fa® ^T I fal® «flW. fam «ti% 

Ft5E® ^?T t>M<Pt<P ’Sftsrtsr 5flf^ RTsfW ■ft ®T OT»tCT^ K®T •Tfl 5flf^ ^ ^ ^ 
^jwibpq «rm® ^*r 1 5 ti1^ wv <*ro. ®»r i «itfe bww 

’iliac's ^1^ ft^t e t’Jc»ilc < p %'Hc<jl«r»i apse's ^T I 






Blind turns on hilly roads 

foam Mi(fy>i»Hi *ra»r wn i <£i^r pfr- 

5Tt^ <tt% &WIM1 <5fl<rG I %?1^5 *tt% bWlMl 'STSjfaP I PRRT <1t^5J 

pt*h «ii*fli*i, ^pjr$ tfSaj : b-A$ i *ltetfi£ ntssiii *t11^1»Rtsr «rj ’sfpRs sprt io° 

<^fc*t ftps 3 ?n ^ ^ <Rem*j ^■*rR®r -^us ^ i ’sf^-tr ft’ifite 

C«C^ <$Rt H*W *ISP^^ OT*P5 *IH ^1, >*l5l?i «P» *ti& ^ ^ ^ OftPR ^T I 

4 wot ^twtcjr *hj ft'Wrra 5 8<t° c^tc*t ^ ^ifFs* ^8*i tf^r <Rtpn t?ii 
’IllwsH^H 3lw*a ^ICWt t v Ht'o *tl*T RaMti ’Ill's d Hit's 7j^3f ’ 3 »T | jjt*i slot's ^ts, 
?il*s|« *$lt^> (WlGJ *llfe onltil *??r I 45j®T «tgl?) tilt'll •if ^h*t»i ?J1C®?T t<nl*i 
mm «tlt$ ^PflPil fcfa® ^TJ I t«HHl '8||«M‘ HW\4 n^HJ 4|£W OWlil ijftkWI ^CT TO I 


bOo ITOtR 

Magnification 

«nsrat *pr c^tcrt n% wr aftf 

HIM I 

CTlFTf ^f*l ^t <?TW «tffo JjftftR 

•Mjnlw <wl TO ajftftcro frf<i « w 

TO ^^S^IC?lPlf»l 

ftTOi^PT /' « l TO ^ICTO *m I 


CTO *!TO viMCM 


flPEJJ 


TOftR TO'S'TO’SW £ 


u to*. v to ^iw IB**k*im to tow m TO 


cron^wi to m 


m TOTO 


''MfasaH 




:tr.i 

wm T#t ^sr 

Hswu : «nt^5te w Tj^sf <u<^t?i ^ <*t*o<i saR>R»^ iftn wr i 
TFSPttfa : 4 ^' 3 TWT 1 #t i 


xplcew *m : 

i. 'SfWT i#t ^ I 

^tft to c^mm •uhmEI&i *fsret wkhi<i W %i« i 
«. <*rcisr ^HfDw lifted* CTiwt ^ij PPR-' siww , ffpm ^»n% f ^ 5 *nar i 
8 . ^‘ifDw ^ICT ^^IbVtot ^Bf tfofflij 15 FtoUWft ^ 0 RI 1 OT £ ^“DST fraft TO I 

<?. afofaqflfc* ^rt? TOisr * ht w?im w f^t^^rei 
&. <?pn?n ^PM? ^rt? affefaq othiot w'ic®*nwi 

*\. ffBriOTsM*? wr^rnn 

V. 8 !lfoRc«M 8 Fji% TO I 

sftf 

fc'SMd flfa (V) f^ T Tt« 

stiffs «t. to? ®ntc^ 

«f. C%#^S ^f. ?l1®lBt 


^.8 *r. « 

«f. * ^r. i 

«. WI T^ef ^ sdTviR n- 

i. '5f|^ 

ii. •'irfk^wr^im 

iii. *rf*r cmw ^sr ^ 


i « ii 
sf. i 'Q iii 


8 « ff ^ sfejpr fcro *fte i 

8 . BO ^JST alfcRt^w f^t 

sf. 'Sjvsj'Vs f^qf^s 





• • ■ ■ ■ 
n « in 

l, ll 'Q ill 


«t. *lfw 

’SJ. ' 6 |V»J rt ® *tf% 




i * 

■^ 5 ) 

*D «n^ ^nsttc^n c^r ? 

*0 fi*3 ^ eft* PQ <p$*i ajfct^M w ih to i 

^)srtfeR«q«ltewr'RBf 



p 

*T) »l«tdlM «|Ml'®v® #|| 4^IWfTO?r 'SHOT CTO? 

*t) faro 'srfwtc^ af^wr cro^ ■srfa to 

^) PQ ¥K®f *1^® '!>MI*®<1 1b<4>li> <CWJt TO I 

*t. 3 $ 

ii *m$ aF®^*w w» ^ crot ? 

* I R*lfS|V8 3%WT 'S <Uh» 2tf%^PM TOffo ^ CTO* ? 
vs i ? 

81 TO 7 P < 1 ^? TO 2 ITOT « ^ ^ ? 

<t I TOTO'^rfPf $I«IM <I^<1 aaf^R^ ^TO^^f&W*llW<7Nt'® I 
«l TOTO *rfc®f $I®IM '*!<!**< 4jR>R «q ^P6 TO ^T f^3p W TO I 



REFRACTION OF LIGHT 



R>$wi« *nf%r wo ^k«i ^pft 0 W 15 i w*t toit ^5 *nf*i5 ftw ®*w wft ^if 

S'lw 5cic^ Wl WT 35 I 5^51 ^kfll 1‘1'lRt'i Jflw PH«5 *W I <9 Wilberts ^k'llfl 

<95^1 %i5 *rf 51 5P5 # dRwiiH f I Sjffc55Fl3 tOTfcl %i5 5^51 5P5 ^P^SH Sfa^R I ^ 'ST5J"«5) C 1 
Uhj$ Mqyjpivo *iBrto^ta 35, 5flWP OTfl5 f '^ v lfl!*Jl f l Vl$5lHH »1l9j WJ C2BH 

<Mt 55 1 ^1551 <flfD ^J5 ^wita wj d^nI 5J53H <PCfl I <5^ &*htfl ^Ib c. r Fi I 5155T <9$ 

^5JtC5 ^PT5 ft^5 qk*ilb*ll ^SPT I] 

<9$ ^555 *fli cHt5 *mrai — 

i* dfrUKHd ^5 5JNJ1 5*5^5 *tfiR 

5. dRwMtw 5JWJT 5*5OT 5BR 

\3. ^F^sSfa Slf^PH 5JNlt «M *IBR 

8 * 5155(5 5lWn 5 Br 

(T. ffl*T ^95t »95 ds*lflto»l ^jHjt <PflC© 

fe. &5ldr5T wH <ptfl C f PT ’ > iT<3 > l r >a fltPl <PflCvo 

<U ffCT dfaRi*^ flftlfl fimlw^T wi 5*GI 5^Tf ♦nw *1155 
b\ C5C*lfl V*T®T 5jM]t <MW ‘ B tfiR 

fe. flftifl Rmlciffl 'fl|v? # i 5531 CblPfll ftflt <uNjl <MOS 5BR 

io- ^rtf f^^^JNTt sw'o 5BR 

ii. ^RJfl <fllb 5JW]t TOC'S *1ta<i 

i5- flRifl &rIw 5T , ow r i 553 *jRJfl ijlij *itl"II5c,'i l*icto <u<mln <uN)l tou® 5BR 

i'O- ^k*il$l« S^faRTNlt TOO® 5RR 

i8. dl^Ml^M 5R5I5 5IWH 3SW 5HR 





MirtRaeM 


i8M 


b.i ^n?r 

Refraction of light 

f53T fc.b Iff Wl 'MlWlM 5 th Mt^ MtMTW AB MW 4W 

^*1MM PQ^B t^po MwtW 'MTMto ^pit I (pm MW WW «nwt M^CSM MW7 5C' 

MW CMWT to* ^t Mf «ra 5C MW (to tow I 'MtWtM 5 MftlM 4$ (to 5 Mm MT&Ml$ MC<^ MfwM I 
^WR^IWlMMftl 4M 5 MtMTWM WW 5 ?MW MtMTW to<MW MWM M^W ^ MtMTWM RgoM'bM 
4M to MlM«f&o MM I ^TlWlM 5 MftlM to MlWwU VlUnlW 'MtWtM MfwM MW I 



B<i| : &.i 




B<i| : &.M 


to ss.i 4 ab 'srtMto m fti, 5C af^o Mftr «aw MW, 5 tow pq ^m $mm 'Mto© #r i 

ZABN W 5 WWM (WtM / 4M^ ZNBC W 5 MtoMM (WtM r MW I 

mtmjw TOm wm mimim mmm mm atom to i ^iwfa mHi mimmm mtmjm 

(CMMMM1M) WW 5 MM MtMTW (CMMM MstW) atop MW atop 'MtolWMM to 5 (to MlM i > r I 

falStolW MM M1M3M WW 5 'MlWlM 5 th MlMMM MtMRM alfe-p MW (to *.*) 'MfWM 5 Mf 5 !} 'Sltol *4 
WWijW <to MtW I 4WFS3f r > i I 

WPW : MM '4MC«Wl $MM 4Mf& to O Ms iflfiftMM^MM 4Mfi^ M^M^IWM WP M1M I 

WMW? 

0 to O' top « i 'srum giffejuicfe T5f=rr ^m toi Oto ww 5 mp mwm ^ mm 
MtMJM WW 5 4W MlMM^ MtMTW atop MM (to fc.vs) WT ^ WW 5 atop MtojWt TjW<toMlMI 
atop MtoftWlW 5 toM Mto WI 0' to. WW 5 MMW MW MW MM I 0' to 0 to? 

Mfoto I $MM WW 5 WMW O to 0' top <*1WW MW MW MM I 








i8« 



'aiNst 1 & 3 T : t^ 3 T : b. 8 ) 4 <Ksft. AB 'oiMI^n© sftf, BC 

NBN, B PQ <*GJ ^BT 'srf&F© 1 ZABN 

c^^mcjpw/ ^zVACc^sfowtc^r^i A n 


t£|^ \srM^ <3 i|*t m ^ C^Ms 

^ *it^ i fV$> jeif^ct cm '5?m^ 

«Tt, ’ 5 MW C^H i 1^*1 ^*T sto ‘1 C*W r 
C*NT C*K* U, i 2, i 3 v *HJ 


m. (^.1*1^1 ww) 


aNtWt^iliro r h r 2 , r 3 ^PT, 


sm ij 


sm 12 sm 13 


sin ri 

= ^ca I ^ ^a^fSs "JlH 



<pit> ^t*rR) 


f^ 3 f : fe .8 


sin r 2 sin r 3 

wm « atewi -smocsra st^f% apnyrifev 

'« ^cfa i *(m cwt ab, bc on nbn gw$ cawm ^c?ri 

ww^i 4 * put ^mr 'sjtm sjf&HiM 1 ^ci|f# ^ ^ar <?ipt wr i 


JWr^r : nfl( *£w «(W^ R^W) Rc«^c*w $»ia #P5 'aiB*t«4 i<re$ w>t*i 

W*fH Wl 


mt&W "SIWW «IIPIM> ^fSlW «IM^ C^lFtiT^ 


«fl$ Hfhr c^pet ^are ^pt i 




h88 




Refractive index 

(weti^i 'sn*rrsr <*it 43ft «nc*in*fii <«w ttwfj cmw «pbt ?rtwr afc^o ^pi 

3ft ^rt*t^ c^H i <!&% sitar«t c^h r ■§$ \oi^?r ~t~ ct toiji 33 ^ 33 to <rc% 

jzn r ^ 

’5R7 sm ^«OT *11WFF f^§t3 ^t*TR^ SlI^MHH^ I 4W r\ fa3 SWf 3*3t 33 I 

«llMM*ft[ 3f*t a 313J3 b 3TWT SIWT 3*C3 a ^tWI^ *11WFF b 3t3TC33 «nc*lPR* 
atw^, (f$ 3 u.<?) 



sin i 
sin r 



fi >4 : &.<? 





f &4 : ^.'b 



X] 43 fa* «l^3n» fa*H W <7^ ^t*JTW3 43?> fafa 3^ 

CTH 3 T WJ 3 * 11 WFF I 


^pjfH act 333 3 fti c^tM 3 t wr awr 3 *er ^ 3 twia « si 1 ^»mhh^ 33 ^stw £ 

3^3 £ iltTO *133 stf^Wsp 3OT (far *.«) I #T b 3tWT ^ICTT 3%^s 33 

6 3t3TC33 *133 WHfll»* Tfo =— — I 4TTO r| 43 <||V|fa4 T^3t fa3 (7P33 fcHfa* 3t*T!3 

SlYl 7* 

<?l3t33 I C333 b 3t3TC33 *133 x\ b I 

<31313 «iiMH*ftr 3 ft b 3 t*n 3 a 3 t 3 TC 3 aE 3 *t w ^3 m»m «HMH*Pii«i sm^m* ^angpnsr 

(*.«■ fast) CB 3£3 <5(1*lfas 3ft|, &4 3f^0 3ft|,’B|^ <31*1^53 C^M = 7* « ataH (TPW = 

3T3JC33 3lE*tT¥ a 3t3H33 <3tC*tfa35 aft^a^ ^ ppfoa*! b.i <3«i*1lM] 


_ sin r l 

b^a ~ sin i ~ sin i/ sin r 







1 




i8 <t 


b r\ a = — fallWw a V[ b 

a* \b 


b^\a 


^m, 

ssI^^wh ww ®ict& cwfa ®sr ^rnr, 

a ^ b = b tiwjct mm c^t ^ 


^j ^t wf ^rn?H c^t 

°^ b = b ^IWJCT c^t 1 


ot ^wjpbt stai'tiw ct$ ?mrro c#t c^t m i ®ia ot ^wjpbt sifaRHH* 


«tlf*tfa^ b.b : ^ ff ICT ’flte Starch CTO C^M 30° «flW. sjf^Wt <?m 19° 

*it% afo-wii's* w ? 




5m i 
sin r 


sin i sm30 _ 0.5 
aT1>v sin r si n\9 ~ 0.325 

: ftcfa afarartw 1.538 


(weTn^, 

^5?T c^M i = 30° 
gf^Wte^W r= 19° 

«tiffi?r af^wttw 

tA lw — ? 


♦llRffc-* QtyftlH b.* : ^ *rtWC¥ *ftft?I SfaWtlW 1.33 w ? 




wHa 


afl 


w 


1 


1.33 


= 0.75 


OTQHT^nw, 

^TlFtC® <11% ateHlW , fl r| w = 1.33 

•tlf^r^iiww vjr\ a = l 


$ : 0.75 

fc.vs ^ W'iSH ajfoJM'M 

Critical angle and total internal reflection 

c®t*t : ?mrro ffiCT «iiMH*for ^fpi tiwjct a%^© ^ tiwjct 

(?IC^ 'SfliTS ip C^^, C^tCfa era srf^jjef C^ s T c t ^5 ^ I 

i. «*rct ^ faro* ®*n ®fc^rc*n<nsr MtMw:*np 

1^ (PlC^ PQ ^f*lj c^tt*t AB Rc'oi Wffi Q 1<r*ip© ^if^o ^C®T ^ "sitWf ^f*lj 

qr ra [Rar : b.5 ®] i ifi^TO^rM^r <?m ( zpqn ') era <?m (znqr) ^ ra i 



*8^ 


M^l<TR'SsH 



loii] : 


^itw <?m ^n?r, ^rwi dto^ <?ms ’ttw i 

’tt'GTIt ^ (f53T «0 ^TtS 3%^S 

QRi ij^fE*! to*i AB K^T ?m <5I#5, alw 8 ! C^t Z/Vgi?i = 90° ^ I ^ 

(^tto (ZPiQN’) ^t®FPt ^morar ^morar s*to c^h i 

to ZPiQN’ = 0 C = 3*to WW I «q$ ^0 CTlrtS ^q St^fa ^ to 

fto^i 

«i«j*« 3H sJftoF : tiwjct (?mto a*to cti to crar ^e ^suft (i > 0 C ) 

'srtwpp *ftpr >i<j^ ^ tjwjpbt %®wi atof^o ^r *iwjct$ flftsr 'shot i w*rm 
*as c^twr sif^s ijfti «ii«?it m ^t i <*$ tew w ^tirh ^s \ •$$ 

^ 'w^fjt't afton ^®r i 

[fto *.*i «t] «q ^r=r 'srr«fTC5T <?m zp 2 QN cti * r 0 C ^ i i^rt P26 

#nft ^ to ^ AB to «imI^'o ^r ai(^<Mw«i Q R 2 *iw afarito 

^f ^srsp^fK aftorcro itf : 

• «iic*ii**ifiiw wtit ^ ■srr«05r ora* ^iwr ^h«ot <7^ ^ ^ ^ towi 

^1 

• «iM's*i wM a > lP i 's i<i>lc 4 1f) co c?j ^.c'® $.c<] 1 

&.8 >il]B<Pl 
Mirage 

■sj^to mzs T^ft toi Wjimi r tot pptot *nft «n^i 

^atfl ^fT «ITC*H OT <?KIW CTlffTT *ltft ^Ttt I TOm «W'«iH 4 df&*MMH 






I? ’tew tow '^up'si^it'e tost §dr i l^csw to, 

5 W TO 3 ®E 3 BT ^RUT ifst <TOfS ?'l Sflc^r | TO iSW £$ 

’srr*5T5Si am toe® «nw i to wr sf^g® uHi ^t*®j ora® 

OTIOTT 3=^ TO?®® s!#® CSOE CWT 
I ^T v i»iwi^ *TK^ ^»npn aFbft«q CWf 'TO fffeff: k*Hi 


W® « WF8 TO, ®CT ®ro 

^ ®r "sim « 

■^BT TO$ < 3 ^ TO® I <fl® ^ITO 
TO *8 TOTO af 


Optical fibre 


SasrtTO 1 . 7 1 

H f < 1 . 5 ) TO? 

iqTOfc"® ^j 

fe®®TOTO* 


& 'Wf OTTO TOI 
’mHI^’o ’"lie'll 1 ^ isf% 


TO 


’TO 5 ? TO 


OTfOTf ®t%T TO®#^ ffe®SIW OTTO TOM' ^EFT TO*iit 
CSP^lWf TO I < 4 $ ’TSTO TO* 0 ® ®TOTffiii TOCflt 

TOFfifo® TOT TO, TOJ P# te «$ «IIOTR^ TO1E® ^fef OR® 


OTS 15 TO 






iSV 




WTO W sffffiNflff ^i^lSf iffffffgr Wf 3 ff ; ^ 1 J *TO 

w&Hi* &&i *ffl ? $* wzm iptfts fto® ip i m \ooo c$%ro w? <mn 
us^wi mft ^ii 5 ^jh w%pwi i TOTCwitpffHrtbvR stiff cw *£N 6 r «r 
iff i wfifcm gston wffBr STOCK'D ffMff ^fteERe i 


ct*t ' s 'iw OT 9 !ot 


Lenses and their classification 

qjtH effflfot # ffBff%nffD c^?it »ra stf^iiffff 1 'siwto <m to i 

<?w ffTOff ^sr s w^i ppr ffi ®d%5Tift ^ ^ ^®n <? t *\ fft vfflit 

<m\ 

lia on* r i c?r w$M ^ (flfft, o*i»r to i 

fegs[ OTOff fff$ ?lfaffiS£ ®}Mf ^5 TO Stf^iTOff *% ft#® TOffst 

s a$Ptfst ffSQt TO $S*l CTCf Srt^ItSt <*I*TO TO itfes : i.io ffff I 



{F|*T t OT PIPW ’RffJ^W 3 JS| (d^, ap^tff eJ^PT ^ ’ a ww PR TO I ^ff 9 R PRR »fffj«V*WI‘ff 

to af^gcffff ■» ft#© isms *rsra wfftr sa to ( s^p# prs to 

[f£»ff &.Vo ^ I 


%A OT WN 

Few definitions related to lens 

qma C^ : (TORI &5ff $$ <3ffS ftft$ CfftTOffi R«t I £!t$FF CffiTOiff & ^1 TOSBl 

C^g TOI I C] C 2 , LN t*ic*ifl ^f£ I ffft iTOfff ^ 

iff TO ^i® 9 t ^ ^tff TO®t Cff^ ^ai%S TO I 

StffR TO : P#ff ^ I ^^TOffTO 5 TC^T^ 1 ^ 0 ff 1 ffTO^CffTOra^ff 1 «ffT 

CTOfflWHTOTOI C]C 2 TOTOPfflft <TOff Sftft TO I 



*§■«! % 5 ». J Ji 

*TOl¥C^:^1^^TOtCTC*Jff^ffJS!ffHTOia^^ftr5^ RW Rfft, fflff TStffT fttff CTlCffT 

ffftr ffro afi^HPUt ffa <TOff ’Bfffa ft#® iwwta snw gftig ft% 

W I dra^EfcPgffftTOftVTO gATOaft^STO^I ^ RS 

TOft#STO^I TOTSt^^ffftl QR 

afftff T3 ^ C 1 C 2 O ft^S® C^ff ^Sl?^, O ft'f 'TOfl C®1C*1S Wii?TPP C*^?J I 









OTftlJ ^ ^ ^5^ «j| WUP C^g OTTO 'SJTO TOf&iW SflJK ^CTO ^Bl *FFfi> 

ftca ^lc*ti<* dHi wiMfa'a *w 1^4 •ilsta'in sifa»ju ^jr i 

§W> • otto w iii^ A*5^pll ^8*^ si(&toito to swr &ro ot 

^V’JC'O faPk» 331 (®$*l OTTO £^55) ^TOf CT OT^ *ic*l ^S OTTO 

OTTO £WR C914l»1 <C*1 1 t$5gf OTTO CffiPf F I 

SfFfpT s OTTO S3*g OTW SWT t¥S' 5 ^ T^S^Cf OTl^l’T ^JSRf 3CT I ^ #53 

OF OTTO OTt^’qa^/TTOtTl&^'TOt ^l l 



$gsrew TO^TOT*! 

fra s 


CTffl^T W : SWT CTHICTO 1P»0 I^CB OTTO SWi ^T^t *1“^»!W TOpN® ^#5 TO^TOT OTTO 

OrW^ 3PT ^t*1 1 V.>8 *TtfSCii| ABCD 1JM. Cf^t 5 ! WT I 



f&3| 3»»>f 

nvn nfli I5« ^wvt* folWl-$ 

*. OTTO SWT^CTTT *ft| SftTOSTO TO SWT OTWT ffiTO m ($5* OT®D ff&3f i« *1]^ 

dWf »W»I C^^TPIW^i (TO^OTPf) [fe 




*iii4R6bh 


vs. ffic*wst«iH6^WCT5iwto i®ar 

iff ~5] 'SlMl^'o S|^»Mt*l3r SWM >Who*M ^OT ^BT I 



^ ^ 5 

f$ST b.iff 


ZOZi v£|^^55T(mi 4$ (?\F® WF?J ^ PQ 

viHfi; OT*lfl>S[ OTW»T cm C# ft*’? OTBPPT ^Sf ^EI *IKglB|CT ilNT^Fltl 


P '=lWo PR #5 SWH ^ilh^MvolW iflOT (PICT* W te Wfa *» SWH 
OTPPPT F-<flSI W te PPP] WtlP CHlW «HJ #fl PO *W «IIWI4 0 0® 

'simI&'o pjw^f OPi sif^® *prr i pppi ^ op x nfti •bp^bt a ^ps <m ^sr i 
Pi csifp V5[^ $% p,g, (i^hi ^?rr i Pigi PQ *«bt <rt*©^ i oq 
^ «sw, OQ\ silfeRi^w ^ (fiar *.**) i 

L 



f^3f b.i'b 

•at c*m ^r « fa#o i 

R% 'ww teur tost aR>R^ ^|3^ ; CTW, ^T } t^#®, *if% 

Wf ^T OTCT?f SWM <?FRCT faoEI 9TIWT 2lR>R*q '*Ml*®<l CTfeft « R^#® ^ I 


^tWt to (?1C^ (3Pl^m 



v^afvbR^i i^tre i 







''MR'SsH 


bibt afato *ifr 

m to * LOLi br i fof ^ a«tHw, ototo c^f, f aTO bfitoi cto?jtoct 

pq «*Rfl> *W4>$ aTO«rcro$*is[*i* , i»iMTOto (fN*.^) i PQ «flBf afcto tor <ros to i 


M 



P to CTO f^§^s ««Rfl> TOTO #fl PR 2JTO TOR 5IWI TO CTO R 1 ^US TOlto TO 
afoRTO •Br RM TO <qsH®lM ato# R BH 3TO CTOR P CTO ^TPTO TOTORI P 
CTO TO #fl PO TOTO* BPS to CTO TOfovo TO CWjfBf PCW TO Sf^o R I 4$ 

af^s #ij Tj^ffr w# to to» r ^t i toto ctot to* ^tfro to Pi to cro to 

TO R I ^5jfR Pi to^ TOS P to? 3f^to I 4«R Pi CTO gJtR 'TORT i&*Bf Pigi to 

ftro Pigi to pq af^fro i ^ at^fro ri*o<t, cto ^ 'strto era csft 1 

R^C^?to^<ll*o<l, CTOt «ll4lc*w aR>R»*q a^R TO I 

cm ffsffir $at? : cto?t ^ ^irofl to^ f*to «w6t «ngpr wi # <atos ctw ^ 'jtobt ^ 
brut to Bmfl> ^r i btw ^'stpto <s$ bkibt 4TO bi*t ?hi^ to ^i 

TOCTOt 1 <TO1?T 14® PW1?T TOfi# <£&& ^S®r OT W I BPttsfRT ^S CiTO W ft ?CR? 

^s=t br atoror a?i f^qto af^fro crot?r cto asses to caatot sratBsi 

BITOT I^PH? CTOET ^(#5, BFtTO ^ / 4?T B1BBT alTO U #T BITOT TO ^®1TO 

bt to*to af^to ^flfc to to ^ v top^ <ro atro ^rsr 

7 l_l 
v u~f 

<4 >i51<Mea to tocto cto c>^ ^rt / ^ 'str i ^iwt bic 5 ^ ^rt/ *sbt "str 

U «JW "SfR iw ^TtBo ra I %R TO v ^ "5TR *H1^RS ^BT ato»# #5^ TO ^'tlTO* ^ 

ato^#TOTOi 

BIBBf CTO ^ <3 afvbf^C*^^ TOtBlJ flCi|l$»lM a^H TOt TO I 

V 

m = — ~ 

u 

U ^ V «flW WPt to^ro TO TOBT m # TOTO 5 ^ TOBT ato’# CTOft TO I TO m 

WaFF to afo to ^ TO I 










^.br- 

Power of a lens 

*rc?r ^bit ^ 5 ®r <m (Ear sov) i swriter <wpppt ^ c#t ^ ftihjfllsr otwt ^ i ams* 

^ aw$* WhsjlH *|ft[ <FPf 0 ^ SWM 477 T 'SIMI^'O ^*r OT 

3 f^o s*th OTWPi ftfao ^ i sm pict* c^tai ^ otw>t to ^bj ^ ctct?i 

^©T ^ ^T ^SR ^sr ^ I ^S®I OTCTS Wsl «HSRIT ^ CT $ (m ^n*^H #lPjt*t<P w 

c# t t^rto© nsr ^t «il»»ii 5 fl ^f© nsr i ^it to sm otcts wtot ^ tot ftita ctcts 

w©rc#n «CT?r wtot to ^?r <wwm ^ c#t to wot c#t ^?r cropm ^ to i 





sos» ^l&rar w ctw -whs^M'SiM to© tors #ipj<to alwf owictt i arcroarOTOT 
»i»ii* , 'o«ii*tbiM to© toto sf^roTO % fro© •nor ^t to# tof© • iter 

TOTO©twc#n ^ 7 ^ar« <? rto crom ^ ^© to, tost to c#i i 

^groRTOTt TOTOstw w© *nft (WfaTt <frto ^Rs-^i^I <tf to# tot to<hfp to tost ^ i 


to©t p a ^ <tojpt 0?^/ 4 <i ^“T # tor i 


,p = 


f 


aw filtur CTOPi ^RPl£ CTICTT <?iTO TOTO<P 1 TOffeft (Dioptre) WFT I ^ ftPfoTOT F«1TO 

to«t ot tost "Pter toto TOrfMs awe* fawn 


f&m 2Wt : W ^ CTCT3I TOTO <W0 CUE* <lSNH TO® RFJ I W TOa^J Wp, TO©^ 

0sT^ TO^ftl CT ^ «lI*Btf»l TO (Pit ^IfiN W ^P^ 

^P^ Wl<PlC>i?i H«|VqW *HP5W «RIT ^ I W ^ ^'TNW I 

'S |<|^<1 W'*?, 'H4\»04 « 'S|<|I ^<1 (PPWPr «|<il^o< TjjJ^ *^t^?n 


^S®T (?T^ (PFi^m ^ ^ ^»wt *WaFP I 





fc .\9 : + 0.1 m 




OTQTt^K^, 

WW* W»/ = +0 - 1 m 

^T 5 t,P=? 


colei* *I$R 

J. '«iPpc»th^» (Eye-ball) : CPI 
« Pi^CHil ^iPl^Gl wHGl I 


ifll ffMPPBTWIW '■ifttHM* I •SJT’lfllCT 


CfW&t (Sclerotic) : ^ *RF, ^IW, ftCff 

i.^o) I ‘flrft CPW?T '=il^l'& $4 SlCM I ^CSBT HHI zWIS to He? IW <ptfl I 

«. ^f% (Cornea) : 4 ft -MM* ^ I c^ieera 4 W ^ ^ 

&G*\\ 

8 . ^OT$*t (Choroid) : (MW'taWi 1 %^GR) itCH ^fc*Tt iTOET 

«H*aHM ilCT ^ICT W> f <IC*T I 4$ ^tWf «l1»Wto ?$J3* ^ 


«rtwi (Iris) : 4 W«H WP w 4 W 

«iftj5ic»M c*nc^ ^ri 

iflRT ?R < p|t*il, ^H?l »?i*l ^T *117 ^M*il I 


ftjSro 

FiWHil TnTO’ni 


cpfc«& ■sift « 'it«wr» (Pupil) : sfl^tFR? wnw csrB 

%sftPPI WBWWteWl«teOT’f 0 l 

5^ (Eye Lens) s CPflHS *1% H* <5F#T® «qfl> CFUPfg *§^*[4 ^1 1 <flfl> 
frsH t Mc% I C'ic^is Pl3.t*ifl Rc<wi ^a»«l ■ni*ic - i-s ftt<wi ss^ls CPW c^Pl I c*Hft> 

« ^prc*Ht?l PMicw'fc 'oii’u^iwi «ftc^ i ^ 'sn'OTwPf « 
N i wH^ww ?raa»iR q wr &&$ c&mtrtfSQqa 

^ i ^brj ^t ^ptc^r cwia urj F\c»ic*f?r «Wi *mc^ auit'en 


V. wltil (Retina) 

wm* «H«w e lw 


humour and vitreous humour) : 

\ M «nre «ut<wi>i R®ww i 


C*IC*M ^j<rS[ ^JW OT 

ffic*ra ^j«o^ **fR ct cerffi «rp 3 ln 





i <?8 

CFtWa^aWfeR : 4asf& WWa alaW CTWf altST (TP tWT a 3 ^ aiaw WWa ft^W <>$fDa 
4asf& aT^a tfftto *tfoo ^ST I WWa fttSW 4a*5 *ftt aiaw *ftta fc*BT <*$fD*l 4asf& ^T 
caai ata i afftn a*aw caai ata ca *fttf&a 4asft ftftfc watw aft to aac&w atoi*i ^a i 4asf& 
<t>^c<p aft wwa ftaa£ ^atai ^a at w*r caws njsr ato (Treat ^a atom afafto areata 
a<iito aiaw at ft^w mire ^a i 4aa ^aiaai aft a% ^ msatw atoia to care ait ^kw 
cassia ^c^ w*r awm a*are ^ca i 

c&tcaa ca^ to 4 <^ aSat to i asftat, ^ji^ia ftBan, ^ w*t « fttoia ft® an «a 4asf& 

^ift 3 !# WWa ^ ^Bfl CFtWa aiaw W*tWt a 3 ^ atasw (Tit a*^a aft to aft CalEala to <105 

^isw »ifttew torn wtw 4 ai'=riaat (nt a 3 ^ ware ’tit i 'aiaat c&tcaa aitoJ ftft^ sjatr^a 
a 3 ^ caft i cstcaa wwa 4 to toa «ja aw 4 a aifft acam aret aaw ata wr waasm ijac^a 
afta&i to 1 (Tpma ija^a afta^M* wr aw^a tawiwi watwa ^rr < na caws 4 ast 1 ja^ 
^sftK cdfDHM to *tf? to ato ^ai ww>iwi a 3 ^ wa la i brt c&tcaa wwa cawa ^ 
ftamaasaia 4 t wto* cstcaa toarsra aw i 

* 1 $ towa •yH' 6 »i ^ ? 'aiaiiaa fcaaftM ^ftcm qlwwoi caw 'ataat ware ait cawiwi <t*$ca> 
cstcaa re ftascft to «nar ala a^fte w ^ war ala i fre^ astw ^aiare ^atare 4 aa 4 a^r ^ 
'are aaa 'ata a 33 ^ la ^ wat ata an ca -sjja^a tja^ a^s csia faat ^ caare ata 
^Ka 5 ^a$ atoa ■jia^sa aw 1 »qbifta» csrcaa arar 3 a$ ■a 5 *kaa ^rsa aia ^.<? wt^sft^ia 1 
<5 ia caws ^<? caFG^Uifi ijaa^t ft^ws c^icaa ft^aw 1 castwt a 3 ^ wPBftUi&w a^a 

aiwr ^otw 5 3 aa> caat ala at 1 

aact>ca caft ca ^ac^ castcat a 3 ^ ama caat m tos c&tcaa aw 1 3 aNftas c&icaa 
war ijac^ ^rfa 3 ^ ^a 1 ^<ra ^i^iftas c^ia a^ ^ caac® am 1 

a^l^fta 3 aif?l^aw : (^icaaaiawirMa^aiawc^aiii^aftft^ af^s^a 4 a^^rtaata 3 ^ 
caare ait 1 4 aa aft a^to craa a^a caws ato ca^at ^a ^ca ato cabala 0.1 <ncw 
a^s 4 a sifts w caws ala 1 4 t aaaws a ,j faia^fta 3 aift^asia aw 1 

csia aia*ia ^ftat : c^ia to 4asft a 3 ^ caaw ^naat wsaaaisi 4asft a^t caac^s ait 1 afte 

ac^ja>fD c^ia ^naa ^naa caftam aftft*a aia asca, fts^ aftft*aca> 4asft aftftc*q 

afta^ asw 1 <^ia awa war sja^ ft^a«ic< aftata asat aia 1 ^it 4asft c^ia a*a caca ^tw ^gjet 
aatc^o tat ^jftat ^a 1 ^©wsi a^a ^aam craa ftft^ waicaa war ^ia c^ia ^ia ftas^r caft 
4a^ ata c^ia ata ftas&t caft caca 1 c^ia to a 3 ^ caaw % aftftwaa taftai^ aka 4a«. 
a3^ws «twi«tw caat atw 1 



Function of an eye 

'mat CSfFtfl Ca.mtWa TFtCaa "51% to 4a^ a^ tot CW ^ am m F^ CW I ipa 

at aTO cmm ^ f^ cacaa cawm ^c^i aRa^a amta acai'SR'sa i 


L 



to cam caatcat ^cacs i cFcaa aiaw mt cacma amw pq <wf& a 3 ^ i a^lUa p to 

4a# «|IWI<mPU PR, SWH W7W3 aaR^IC*! Caw (FlCma R top® mtato aW I (FlCm aftocaa aa 
^ RFPi aW C«1®T I P <StW mla 4a# «IIWl<MPU PO aW (RCma mal^Wil mtto atm (TTl'Sfl^fw 

op i aataa ato® ^pit 1 ^i <*m* QPi ato^ aftt iffiPi top® too w i 4ata aam mwa to 
PiQi aa 'toca Pi gi ^ca pq 4a arnoa « to atom i 

ato*aft capita ^tfto ajat ^©t acat CFC^a cafi>*il I 4fi> a^ 'Q Wta (rods and cones) RtW 

mala* aicaaa^a wm mt iji^^ amt ft©fa i catom to to at mat *teca ^r £ ^ta^jw 4a* 
am tonsRi ara wr *ttocm> toaa «us)fc 4aimat cat a 3 ^ <mw ait i 

toaj ca cafiRia to a*^a tot atom a vs i 4$ ®t^R> f^ am^a aiatcaj to©cw Ka am i 
catoia ato a 3 ^ atom tot aca^ *tto cm* tom aftorm ^rt 'mat a>^w caw to i 

»sfi> « atolw 

Defects of vision and their remedy 

^5ito cFcaa ^fto amt 25 cm caw ato tof© ^sto mttoas cm 25 cm caw 'a%t 
^ac^a awr cawiwi a 3 ^ to caaw am i afa wtwr cm 4t amta aw wtcat <>$w to caaw at 
am mca cat cm aw aat ^a i cFca aam ^ aataa cmt am i aat- 

i . 5?a 1 ^fa> (Short sight or Myopia) 

$.. ''M (Long sight or Hypermetropia) 




'ittb 

ait CFtPl* f*W5 25 cm 'fl?TQ *5* ** l^5*R CFICT* 
ft<pGfr^25 cm aiS'Q ^*T *PT PfBl'S *5^ I 

^1?K : wiflhPlHM# CW5 P IP! *t CFlCT* PICT* 

OTfatt ^ *5CT <?tPT ^s, «|fo>||31 Wot PIPS PtCT at 
3f& PKf Pi* [b.^ (**)] I 

;5f&**R : an^re* Tj^ft -qpf <$& qiihMM 

sftEU* cfict* pict af^#o ^nr csifDHM *n*pr I f^r^s p 

^* [ft* (**)] WI *|*M*$ ^1* OT^ff ^TfST *Tf I 
ait CFtCT* ^¥l ^PW *lf**P© F f¥jP© ^* ^t a)t 
C5N F a|* C#t ^BBf PflPTf *tf> P!*Po *fl* ^ [ft* 

W1 

2|F®*H : CFlCT* PICT* WoT CW5 *t*|* *TCJ at 

i*ft* $«* I i^SiJ 4 I*ft *WIT«H *s*t* SR7 PCT 

*TFW tCTM'!RS55TPm*3*3l* *s*t^ft* (*t) I ftfc'' 

\st^&t tiRanar w pi*t *iw^* c 5 btq ft*^ pira « «hi*o« sift ft** « 6 =r *jc* *ct ao^* 
c&tCT* pict* ?h*ct *^ t*** pm *t fw I twM pm *mt* * rp® ^ c* i ait pictIB* worrit 

biw* ^ tipR ^c* *1 Tj*pq ^Rf^s siftR^ igft^ c&ict* ^R'V'e «6 =t *jc* [ft* 

(«1)] I «H**t Wlft Tj*Pq <5[*ftft 51W^ Slftfa-R PFWPl *lfos | ^a*R W PICT* 

wftm 13 *^ igfajtf cbict* 

*. : ait 4 H&*s C5N ^Bl* ftft* Pf*P5 *11* *5tt5* ftft?I ^ PHffs ’ll* ^T I CfrtCT* 

PICT* WI4H ^ C*P5 PlCT^tK, «|ft*llsi) **^1 +W PICT CtfPt ai w I*ft PNT Pi* [ft* b.^vs (*s)] | 

qfB* *R: an^ai ctfCT* ^rct 

Sltpn* 5 *ftRU^ C5ICT* PICT 2lf^#0 ^C* CsfllyHhl C’tRCT 
/ f*^s [f^ar b.^vs (*s)] i -*R5T ^ 

Pf^ *1* *Tf I [ait C&tCT* Plw ^ (9 

f*^ps rn *t 25cm ®BT W C^\\ ^olt ai cstCT 
O tii* ®or ^hct* * 5 ^ ^rt» pw *m ^ [f^ar 

b.^8 W1 1 

Slfafl* : C51CT* pict* 'stoft W5l *s^I *TS*I* 

ai igfg* ^8* ^* I ^slt a) igjfc ij* [fsai b.^vs («t)] ^p*po 
C^tCT* PICT* ^5# ^rsl *H5tP© ^* I ai WPTT^t**s 
PPT ftWM ^S®T PPT *J*^I* *s*t^* I 






I 




TO?T &&[ <?l*lt C5W8 ^ CTO «nl*e« grf^fTO *6^ TO I 4TTOI ^olt (TOa 

OTCT3T TOa TOIS* OT at TOT ftw M «SPH TO5T W (SPlTO H^RBfc ^T OT aTTO a^TO TO 

at *<MRa> croa 1W n 4 *#>Fs ft’a croa f^Taft [Bar 

*.*« («0l i 

b.it nHw *ltFlT#to 

Perceptions of coloured objects 

tott saa carot a 3 ^ <^tR w a 3 ^ croTOt <to ^iaicas cto aosi ca*r a^ toa 
af^TOs to a^s <0^7 afoR^s calami afca to 1 cafSaia aspr^ ^ to aiat ^t «i^I 4 
ca^ef 1 ijfs^w %*troa aa maar cat <>^ro caro ’itt 1 erf^ar cro ca artffljpn 

»lM ffiCTO Ca^Wla ala <A5 « (TO (rods and cones) I TOS atST TO*1M a*f 
(colour sensitive) I far aataa TO TO %ia*f a^Caaa^ta TO, aM a*f Wi#I TO ^ nfJBr 
S^faSTOPlfaTOl CTOt ^ TO$ "fSfcf Sf nffo CTO aT CS*a CTO W S*fca* ^ ^t l^aft stf TOt 
to i csf&ais to<jm ^t aiaa^o \s9ij aftoc** csaa to i tos facets stfama ararca aa^a 

a*fca* TO^it TO (TO I <WlCSt ^rt^BTt *1Sa S 3 ^ «IIC*1l^lll $*lafa *llt I 

b.i\S SwAm ^IMW « Slt'fe^WCW <WI*1 

Uses of refraction in our daily life 

arnicas <TO toR> <m to i aaa totst cron a 3 ^ csft TOa tot <t a 3 ^ cro tot <to?t 
cro s^ss af^o to caf&aia ^aa are i csfiJats <t a 3 ^ to# apro « af^fro afca ama as 
s 3 ^ art i ^srtowto (warn tot ^itot aro tois af^isa i 

a m wa (TO ^a ^ ^to i TO ^srer anres a 3 ^ TO at TO arsis nwaEi to at i TOta^ ijs 
asaia waj ^riaar taf^ wots ot alar Ma tot starts a# i TOia w Iro «na^ TOta* afti 
af^ga> to (TO aro (S^a 3 ^ -afiawiM caro ^iwi toi ^oaK^a ^ ^a asar^ TOia 
af^aaa aw toi 

tot aroar to ^ ^pi, aitcroana to W^r a® to caR, cGRwia to ^aa 
TO caR <to TOia afroa a^ ajaro a*at ^a i 

^ wjwm « dJlaaftSfacaTO tot ca ^al^a>jia ^itaia sts^is to a# ^Ts TOia alroa a(^a ^aaia i 

'siiaicaa «iwtw to tos ^Jt^aia TO i ^TOf^a1%aai^aTOTOawiaaf^faf^caaTaiai 
an cro aaca tot aifaa aar laca toi TOa aw ^m^as ^a i to afrocaa aa 'alaicaa <ro 
cat TftJTO i ^®aK ^aros aR>aac c ia TOia sro i 


*iii4R6bh 


itfV 


®W M |J : ■lJl«MUfil'B ^S5f (3*f 4dfs®R^ I 

fleets *f1?lt 

i . ^5®T C?1*T •Tt'O I 

to c^mm •uuwUftu «pw ^ste i 

«. ^ WlfiJW 4lfebM CTlCTt TflJ CW-WH, ^voJlfiMJ t^\ \ 

8. ^?T ^ICT ^5(^5t W (?m?f 3NI ?M $*lsr £ ^PlHI ^ I 

<?. ^rt> ^nsi *rci pnffiw ^w«f ^c® f^npr^itei 

fc. C^Tt <^f& ^f*T ^ OT*ttfa *ltCT I 

h. «*rsiCT ^brt ^531 ^rt» srf^f^t oraiOT sM 1 ? w ^mt i 

v. «HCTi5sn w i 


^T%?J ®W?T ^rt? *t*fai* ^(J-l'oil Tj^ « «J«*MUlMJ ^ J’HlW't 
®w*U ^j^vi ip #n»f ^ ®ic^ ^ e <j<(^iJiMj m ^ wf i 

$*IWt : 

<plceffl «fl3It 

i. CW f^R*, WllSt, 'Sit ^5 MHW«1 W ($W <imn TOSf »Tt »*PH %eMW 

toi 

*. «N$<MI 4<**®nt<f> ^MeflU musvflQ I 

«. foft *1^33 cm fflw CT WtffCT C?TC*t ^ICTI®|C^ 1W® ^lUf+tJMW ^Qf CT 'WHlS 

'BfD^ ^s?r i 

8. ^ wfljfifcn <m ^Mtewi *tf^rm^ i ^ 

*T5> *Kwd •iWVSJj I 

a. i£I^5t^ <tlWR «jfoll$ ^rt? ^fpw ■JJ'I'OX ^ *I®5IM w I^K I 

&. ^ <siw ac^oj^ *rt? *rfew ^ ^nsit (25cm ^ ^ c#r *po w a*% ^ 

^imi 

H. % % ^3^ «lW*n^rt? •JM'eij Tj^ ^QTrm W 5 ! 'STRFfl^t ^r I 




''MR'SsH 




SRC 

'B'sw flfa (V)^^ 

>i tjwjpbi ^rr 4»$w ^inro crtcv ot»ict ^ sifcR«i wKm ^? 
f) *o N 

«D ^ TOim i ^) I 

*ttt*fa fas oft* * « « R^sJc^ fcssr to i 
^1 ifl , «ftW jaRwfH c^t*t w? 

^) 0° «0 90° 

*t) 180° ^ 45° 

«l C^Hf^ ^ ^Q ^5 ^?r ^JFT # ^fl>W f 

<p) Ufe>j*\63H Slfawt <4) <2<f «HoJ*'\o3l«r SljfewH 

«D S|fo3R|«t ^) Sf^H 

si <?rc*r ton-m cro >n><iit><i #*1 fas - 




i «. ii 


«t. i « ii 


__ « « « ■ • • • 

^r. i, ii « in 



<t I (PICT* '■M'oM «STO ? 

*t) 


*r) «nfl? 


<L 

>1 G5J% ^tlt dft UJt^ PNT «I ’ft?! *Tt I Wf 

-2d wspp*^ (m H?hct <miw«i i 

*0 rt w $M m «*rcfl> <m to® w^fert 

«D WTO WI4W ^ fa% I 

^) *«TOFP (-) 'W'oH OT <JmlCsM OTQaBf Mll&TOl fa*| | 



to to* 

STATIC ELECTRICITY 



raiaar wift sk®j^ amstft cafta « $W43H <nw i ^ ft* a?H ca c®raia afka io 28 ft ^a c&we caft cafta 

gal 2fla ^WtW $Pia(l}R ^ I <fl$ 'S CSftpig ga*ft c41W < p atf aiH aflaR (Charge) I CStftpTa 

’atatapp aai'ga* « $w«ljwa aiaiap* xHt^p m aa i «nft)5 ^ aa^ftaa $aa aa stcsw a*ca - al asj^ aa 
riot aftllS's i ^ffeaaa spffaa <srcsft otic's * ng^*pf aai ^ ’aiajitii «Mai ca*fa ■fl^iw t^iwi ^ifX's 

a*at ala i ^lat ’artcsrt caaa ^telta Rtaltaa af^ calaiT ata, %v\la ^efcaa aaiata ftala ^*ac® aa i 4$ 
Rqjrca «itsiiwa RfcaifS's RRHScat <4RpatOT l^a ama i wai Rival ^ ^aTra^p i^?JTC=a 'arwi%® 

a*Bifti RwatRapiOT^f^RiaiOTaaiaaja gaigacawl^l^s OTtf^caOT'^nOTRigaHaiasra 

\(.<\ ^5|6 ^<1t*1lMl 1 1 


<g$«wjra«itfr<?iCTRm- 

i. a?Rt^ afoag Rtata ^ffta catf'la 5 ajwt "wc® ’ttaa i 
*,. arta « riotr srf&m Rtata atfajt aare® aiaa i 

o v-t at*dia riwij 'sfTaia >Hhs*aH asarc Riga i 

e ^ju aiaajg ara ^<s, aa Rfavra aara® aiaa i 

<t. asfg«t aim a^are aiaa i 

•h a^aaBWiaffa^^cR^f^ w rjmjt aaro® Riga i 

^4|\^ ft'sa aiWil abac's Riga l 

v. w^aiat<w ast%aajNjiasac® ataai 

&. l^^feaaiaaigRjWTagp® Rtaai 

io. fag ^5%a l>i hih^ ^ *ps iwsr e$Ha rjw asgp® R&a i 






i'bi 

bo.b 

Charge 

<w %ro?r TOre otBts to siiPEm* ^tre ^r 'snsrstTO isrt i f^> ^r ^tswtro w 
cfare IS^IUw TO TO l^i^t to i TOT ^*r TO?ire <TO ot ftro*T TO 

W WT OT <£ fTO SfT ^55 »Tt , ’SfltjPn *A At$ TO TO < 7 M *M TO W TO ^jBT 

(&FT f^ I cte TO f^to cfcRl*M : TO «lHC'o$ OT*OT (M OT, tURt«W ^ ’fro $twt l*TOt 

IS^IB «rprf*f ^stoi c>ilffro?j w 4 iw^r 'sifowat w®t reiTO*t ^wt<M§ toes 1 
«ii»iitim fr-iP-M #ro ^rmt 0 ct «ii»iitni sraTOra wr * c>itai»si f^% to ^srtro to 1 

^BiaH : rows aP5w*i 6w*if&w retro t(tot ^tpbt to 1%s^Ft to wsiret ^rTOr<T 
^m "TO «ra i^ot* recro? 

ro?rr csfr ct, wtret ^ ftprc wro «rt <t>^w ro^t to ^t <rt ^rtf^a ^ «>^re 

'ai%'o* s?r 1 ^%< 5 , csro s?r <?tto$ to* to to* fa* to s?r 1 to c^it 

*jw,^<to ^twtfs?o wf <tro ^rrsrm #t <if% ? 

rom wtft strew *raKf ^3 ^3 tot rot *ifoo 1 ffip *t?rot to 1 strew *TOfer uroit 
R&Eteiit»n rofw ^%ro tre^r rot ’tfoo 1 ftfcf&tiro tot ^ *jto?j rot TO-cstf^ « 

1 rotf ^f^tft csftfro ^sj[ (troifr « cstifrr) CTftfmp 'q t#r^]^w tos rofa ^t 
1 tpwfic'w roro* , Wow w zaiUwn ^srt^rRw *nrew wt ^?r 1 ^<5, 

isre wtret ^*tH CTt 14^ zaflJpT ^^rtro^ ^t*rtro^ ^pih i ^t«iR 4 *e»iM 

’i?wt e jre ^•wJjC'M ^?ur cstfero^ ^pih «ttw 1 wt rtflst ’t^re wtrot ^%< 5 , st^m 

m At 1 •Bwi^ire csrfB=r « ^w^jjwn ^?r 1 

wtret < mt < are wh ’t^re tro^ « caiawn ^ww ^pih «rtw wt ’t^re ^©t R»o^ At 

$ltw I ’l^tre «flCT 3 T TOUT ^PIH ^ ^?t A ^ I (WtTOt 

’t^ritre ^« 4 liwu ^wur <?tre caltwu ^nf^j cw m 1 ^ «i 4 , Miw^iT^r *ki^w ^t*rtro ^© 
^Qnt 1 '=tw?t to wtrot wa w=jre caii 3 w?t trot ^w^lfiwu 

^?ur c^ro ^nr, wt ^^tro ^rtf^® ^ 1 ’is^re ^w<w3w< ^wur ><I'»iRc<m trot ^ At c#t 
^QTttw ^© wr^re 1 

ct tot ’tm^ ^*rr ta ^tt ^r*tt^ ^tot ^are to voiomw v tte<m ^t < #^tft to, 
pm ijiffi, ijH<tm st^ 1 ^<5,^#^% ^?r 1 ®mt, ^it, «utfl| 5 iR*ii»i 

t®Jtft ^tra<lD I TO *IPF OT TOT ’tTOfet ^T*tT fTO ^< 5 , ^tt ^|*TH 5 TOT TOTO TO ^T TOTO 

At «piQ^iD to, pm ^r, Tow, ^\5 t®jiPh 

io.^ Vj<e| m\ «Hftva<q*«| 

Electrification by friction 

’tfbPt: TO^t C*tM% ^©t<T TOtWT CTO ^Jt^ ^t CTO ^fTO ^9 I (JN*T <OTffi 

1 3 tot frow TOop ! 5 TO fro <*wft 1 JtoT <Mt>nro^ <a TO re TOITO tot i « fro^ 

TOT^ ! ^TO ^rf?T ftTO 1 jftw TO TO Fm TOt ^1 1 TO 4 lbnre«t ^ Sttreft -^TO 
^TOtTO^(?TOTO^^TOTOtl ^reTOjCTOf^^l^^MtTOW^rt^TOI 






— a— a__ „ 



® Gfit** sjiw i 


dS^f *&.>) i '^£*i<\IH ’ 5 W^ CfrQT c^P? ^pi, '(re^^r «bpii 

3jB, ^bH*i ^ls &PF I <ffl ^PT Pn- 0*lteF£ <031 ^Ss>Ti 

^!!^ i &^r; ®fp^ lihfrif ^w#*t ^*zjf <tBw >o»^> i ^flifir wwesw 3Wc|i ^Iwt 

*T® 33PT, ITS ^!?ffPi ^Tlf^ 4 ^ £ft«9fjr *H 1 * 8 : ? ^W!P? 

’?ji < t* ’iPif^If.'ii? 'fllWlr 'wWtf&fc Stoi c^fr 3P1 , c t*’H?3{s ’^flpf IF? 

^3S|*T ii*^ 1 ? 3?S Mfl qlw (ffef >o,y&) I 


Electric induction 


^WICTT 4®3 W I 




w niff i mi AM '^.’^nlhw <r ^ n w 

«* 8 *i|HW W!| 




tBUaJf A 

* B «Oo> 


CTJjW ^ 5 W OTSfllPI HEM M * 1 CWWI llA# MUiP 1 MW 

$$•*??♦ * 3 ^?#* 158 BTCf io.*) I ilftl ^Hf 3 M$®e (feg ioA) I 


^ 4.1 



Kh&ln&tiMW 

■i 


i W 4L"4d 1WHJ CTlHT fytV mifrid iPm w MT M WIW 

^snl <$. * 1^4 f ^1 *1 MJ ^’K'-'lt fflf Jf « Hi iflllt 


Ml (ftw TIC®* r*^f S®TO Mill WITO *9® HWI 

it me Mtsi' iprat ic® *ior j ’•itww. M&t fltea w ^IsWCl *w^ fm W^ 


HP C H *Wi %a -low kcv *r1 -wtH HE¥ I fl^lS M H 

, 3 a Hi 











M !6 **>*!*(* M"W f^CK W 


ffw i* I 4 trifes swft it (tin* 


■flic 





f« 



mwj 


Hrftw wmib Hwiai dkii ^ flit *s% 

cm *u*MCff Rw$i m mihpr nw m i 4 wii 

S^lffeS! fiW# miKM ^ir& *11 =KS jr ’»Ii|Pi le^efe JpiSftf 

xiflp spra* mr Pi^h 1 ? ^*flir hi mm Mtfp? , se$££ 


H» Uff Ufa MEM IW HCT Mm Ml 

mbs* Mtm i mgs m* ^ 



(Bui i 

itm miiw iffii i?^ wif*& hiw i mi m c^ mi iib^w^ w 

e^ ^vmw i 





ifc 8 


v ihi 4 R'S®h 


M?r : « *lCTt 'Sff^ ^# 5 , CTOT ^(t<H fa fato 

^ITJw »*rcfl> «Mifa© w bi*faa i -ffi <tp© iwte ffiw ^jsr 

^rcsr m, ^i?T *ca <^fDo© ^it* i fa^ ^ <tp© ij^ isfi* c*ct ^sr *rar ^t 

*n?r, <pfa© ^ <j>^H 5 ^ ^rt*n^ i 

«iiqiM* a^fafafa : CTiwt ^cas© <>^cv© ^ *msw ^iwr «nt* ^r whs© 'ofy«$fa«r w 
grow *hi^s fa^r ^hfsfp ^iwict 'snfa© w^© *ca i m ^p, ^aito 'snfa© ^at 

^prt i $ iw?i *hfsfp ^it<H q\m «arat ^Ffa i <*hr *iffa% ^ITJw ^«^ e t 
bi<p^ wt^ ^ ups ijffcr ^fa <w to, ^ ^ ^ 5 ^ i WP 5 fp «htot 

®nfa© i < #sf% <>$ 1 k<p bi«p^ wid 'sn^r ^ ^fa cws to, ^?r ^to© ^ 
*mp©fp toict 'snfa© i 


io.ff ^©f^^®[ 

Electric force 

tor* sj^fa : top©fp 'TOtw ^rtf^o aPs<p -ii$«ii"i 4 i ^©t to ^to wear ^pit (fto io.v 

^s) i <qro 4 vrotw ^rtf^o *iPitoa to tro^ ^tot ^rr i ^ cro to*i ? *iif*Gt<w 

*»& ’iPiPic'i?] <jiw i tfl c^-^to, ^fb fai?!)'© ^rr«n^T «iil$>s 'sni^h 

^ i 





tori to^ *hF5fp toict snf^ 5 ^p6w ^© *hp©fp ^rwiPT aiPfc «a ^rosa to to *m 
(Ear io.v *o ^ cfw ^nw? ^© toH> >j a *iim i ^ ^wSla «iwt w?k<p M«r i 


<tfic^ ^af : «n 5 iat %#© «iT«rR 'WMaw 'sn^ c t w, ^tan 

•fipaw i ^it*rn?^ "sm^ ^ ,5 n^ e t ^r ^ tor , 

i. «naH •itoc'fif ^ta 
«iT«rR ^fl»sr*r«o^ ^ro^sf ^*ia 
vs. ^iwh 13^ ot «ocsr wfiopo ^ia ^ta i 


^ , =rt^ e t ^r n"\tA to% v<i^ ^ar 

«aw uit^a ^ar i 


5 gar : tjwjot ^ ^ ^iwipw w %?h%t ' 5 fi^ e t ^r 

pih ^WHutiw ^iwrt ^pnynto, ^*n^t ip^p 




bii) : bo.ct 


tiiCTa *mto+ wf 


fi^ii 4ta i 



, 1 il 4 Rre«h 




*Wt wihlws ^ta»w q\ *8 q 2 <*TO. vflPTB TR)<rS) d (fi>31 bo.fc) I <flC*W ’Pu^’S) 


Foe 


Mi 

d 2 


*,F = C^ ( 10 . 1 ) 

4SJ1FT C Wfil 3W I ^HJMlkfM *PO 43 Tiff 9xl0 9 Nm 2 C -2 I 4W '=HW ?fflt 

m i 

q|*lll*UI :^T*npRI WW^P 5 ! (C) I >flf& wfi> WJ I 'SUR V MIU4 ^IWJ (US TffHl PWHT 
^ri 


croff ttct Ifai w ^oif^iins (l a) w «w <? icw (i s) *»ipt ^ c*jwiwi s&mx 
ftoi w 'siffff ^ ( l C)wn 


•nW^ fclffjW bo.b : iSWfiJ 20 C <4* 'Sifts ’^fTP^flC^ «rta »wfi> 50 C 49 'Sifts <sfc* 2m 

ajHI UWT ; ^PIT I iflPRI ^Wfl Tiff Pwu I 


wrf^. 


F = C 


Mi 

d 2 


= 9 x 10 9 N m z C' 2 x 


20 Cx 50 C 

(2m) 2 


= 2.25xl0 12 N 


<*WIFT, 

SMS'SHff, 91 =20 C 
ftSfo'Sffff, 92 - 50 C 
d = 2 m 
W,F = ? 


ho.fc v o('^S C*<fl 

Electric Held 


*WT Tiffs A i*fftf& TpltaW 'SfflPff I P ft’jc' 0 (®3I bo. bo) Tift 
'okc.'i A «iRlw* splJ +q ^HhliJ *Wfi> W ms l ^ff3T 
P ft'jt'o «I»s tnzr Rate? <psw Tjff tS'PT 'oilfts A I ^R, 

wff> Gift's ^ 3 ^?j *po dfffl> qifts 'smpi pifl> 'sff^*! ffi R^i 

^QM 'Sift® MflfHw CT «PW ^ ^ 2f®ff ftTffH S1W 

Pft <p^rtj <5 C ^31 ^Pfl 

1 ofy'S ’Slfl'ol: ajfl cMw OT*lt *liil CT, P f^*jTl5 A ^gftu T]S5 FWlR'Sl 

^JI ^ ftijt'o >af\jR C^Wlfl si^atQ »« I 'o|\j)? 1 c^MHl J 1-^*T'fi1c < ? 

'Slg'al Wl ^5 I 'ofos c?uw c^lwl Rnc'o Wl'SPP ^tWPT 

< Mt*l C*lT 5 CT W ' 8 (^ 8 ^ ^»CS 'slw ^ '®^'S 'Slj'ol St*l I 


«(Rh +q UWT ^5 



1 ft ill : bo. bo 


Tjf^ P ^UPl® *b|RHTB FW»I1® ^QI^iPlF P^?T €tg^i , 



(10.2) 





M»Wi / (N G " *) i 

qiffifc* i c^lWt ia-M S C ^ '3^tt‘ 

m aoraw & l^r® ^ &ma 41^3$ aa i 




$ 

200 N 
5C 

= 40 N C l 


#<m, 

aftR. q = SC 

ar, F= 200 N 

'5%3t'§tf£T , E 


*t 40 NC -1 

af^ j *?»&$ tsw mm w wfc+*i anal?® af^aiartia «ws 




v^:*t -t 


^ fc ILELt’J ' 


^%cacs ^ am aa^ 45 & 

*M *ifeaT agj afta a^s, ^*5SF<f a?T I aa3T4& a^ <aKflt al^a I *©? ©aiJlFT aN% I 

a^SWr®^, c^sss CWffi foqe* *#*i?*t fl aiNJt asifif a*u ‘WkJsS aSTaS ia3$t cron 

a'lst^®*' c^teflf^ijss *sasa& wtfttw af^^rnl^a 

Rwf ^31 1 mm " s !W *l*TOK-^ TT^SiPfPH ^*0 "feit aP*^*^ "■aiBiaSf? ^i>! 

•Riyftfoai C*!MI af|^ CTOIs f?BE aiSMKT W<^ ifta '$gaf?5 aw a® I a?|* 

t$ aa rfRfv&B ^wii^ w4=Mw, afa aaafsl^!# (aafiR E aa aft aia w aa 

'jesJ ^fS8 ap^Na <R , n'*^ E "WR *®53 1SS f 


arfta Rl^ji «WflCT¥ 
a*TCiHT 4^41 asl wil I alcilfr 1 


af|&^ e^XSES ^IS®*^ l&g ^T I f^W C^XsJSS 

4ltia$*KaKa vmm mtmx. i 


'4 2 ^ ^j*PF ai*J'£*?3f aRjCWSf^W Sf^$F io.li f-i 5 ) 1&S2 ^flWT^Plt I <sR^55 
Hfihs^n ^ CH-3P >W 3§Si4$ ^4^4 £49 «*t«, I *|^WH ^Twiifi 

*' ] * , 1 1/ \ j j 

^jt ?m « Miw ki^i am m f 

C*rm TOT4t lo.SJ (^ 18 qt CPPllFrt ^Itl aww 

Woi ®iWM arc* CTraisr iHtaja amr ‘Vjv? ffv^^/T^ 


** * - ■. * * ? 

ssZ.-- -f -Ov , ’ ‘ 

■" “ : —i p- -1? - -.. 

. ; : ?-I- ' : :' 


?■ — 

/. ■jt 1 ' 


^ T t 


4 * » 


\ \ J i t 


aror xsw ^ * ; 5f^ fasH^isKi (aD 
^woajEar i <4tac^ ^spflf c^^sraor 

alw, wr^jt afflpw aWtCT CTiwtaaaat aiwat i 

, *'tHia PitH twit'll awt i ^ c¥»c*?«‘ 


’Am*, 

■ . # 


~\ * ± ± 4 4 


W-V ■ w > 

W ^>T- --*-3. 1 g ' f'^»- 

f\y> mv ■ 


1®3f t 





SVl 


8. «i*i»il*i ^1^4 WWH*?! ^*TJ C^KBS ▼iwHI io.i b (U) ISwi £*NTC*TT ^t.*il I 'sic^’Mi 

iO.*t 

Electric potential 

«fe c&m c^r vm t cauft wfe cmm ^w« «nw i few wn fenfe ^ cwm 

*<& WWW c*?lc*il‘ ?lfeiW UIU UT ^$fl> ‘ s l1?W!fj‘ ‘ 3 it^ ^SEU OTW *lfel5) WPf C^W ^lUNi^E 1 ® 

aRrt^s i ’an*n=r *hiw^ uet ^^5 w wwww w^fs 

fe*? m fefe w?w?r im usr i i a^tsT ^=itw^ ^an^pfc^ 

’W fe'Gu'SI EWjjsR] PHjIW WWW ^C’Q W& <^R| «wic's rw I VH$ Uil'si'wlw Wlftj#' >?F$?f 

cwm "srewr uw fe& ueu wm fe^ ^ c#t ^ i uurawics wife 

<&m T^lfe TWW«IH^^IWW5 HBf, W £3# 

cuw Tor wsi ^m\ ^Wfir vm *hw www tm feu wf? fe feew ftw wwi ww 

*m$m WWW ^tEU Wife few 1?W I ^SUH., WUIWIW WWW ftjjfeu ^ feEUU 

fe¥ 5EW l Wlf Wife W’Hhawwit.u Wife U!W W ^WTOU* WMHW ^ U 5 ^ 

few www wi^«r ww m ww w®$ usui imiwuuum wife »fe c%m wfe «w *wiwrw 

WWW V$S fe^ WWW few? ^Pf I WT WWWffj ’’1% AWB! WWS WiWt f" < PJJH 

feUEWW«t1W[WU3jrU3n 


feTOJ *feW : wfe £«tw 2|fa iJfiTOF *Rf^¥ WWW£? C¥d |3T CUflWT fepS WWW 6U 

*feW W|W WIT WtW t^f wfe feu UOT I WWW, wfe fllEW Slf^S WWW %WiW|W WWWEW 
"HfilUl^JU ^ f*lU>fcfc ^Hua vsl^>s WW DWI W ^tfvs f^C"^ W ^ H{^ Wlw 

R»<i <ic*i 1 

W^W iWW WWW q Cf Wfe £W C^RWt t^W Wt *fefe ^ fetf WWW ^ <FIWiJ 

w 

^ifew wfefefew F5W V=— (10.3) 

? 


^ wife wi ww fe te wt^w swfe ww fe^ m w t 

1»l4ffe^8 I 


^ www^r ^rm c*iw^w *fefr tfe io.i^) fw^s c«ew wW 

wfew ’ntisl i 


i. ^w c*iwi^ cwix^ 1%^ ^r*nw c^nwcws cw^ «ma 1 

^,. 'SW <?iw^ C^W 1%% WKW WW c*lHw <^W *1101 1 

«. www wiw % «nw 1 

WWW WW (MW^ £SiW WW C*tWW WlTW ^5f £V|i*MmC4M 

wwtewf *i®ww fr& feu wt 1 4f& fesr ^ « feufe 

WtEW I^o< WWt I Gl C*(WE^ 1%®^ ^ fiBlW ww 

fec^« cfw t&tm wr^fW swife 1 ^ o*tww^ feu 
wuw wt uscwt t t^ r wwiflra <aftswW5»rcui 



1p3J s 





*Wr 

^ ^ Ma*r ?&% & h^Hi *m 

W^F W ^PM CFTCT PW I 

* 'feflUM THtZft $*K3( '*^tr : ^WRW^ « ®»#i#foflt£ WKRSf ^flilslf « BSP® 

5S M1*R TW ^lEff l^r $FSH$3 pft <ff*$; ^!«R W I ^1*5351 

^lfl|tf»lCT ’RSP? 9HIOT 'ftlEWI TOJ ’BR Sf S ^FTR 3f|!?T 3T5 HK3I I ^IC*W SFfl* ^ ^it 

, ^r*is iRhic^ “^?3[ ’ll — ^ipbt ipti^l^sf ^a s*® i $iw$> ^pfs^ 

w $*a hw^i wfifr f^jr ^ *mnrftPr$^ jflw ^n?i w oijfr ^ 

w%0$ sft« Sfc*® *lfinN ’P'ffl ’^'0*1 WlWfl ^liFsira <ks WrW G$*l I 

<fl^t *$ffc *l!af ji « S *roflj ’ff 

W ^ x f“^ $ ^ TOW ^gf ^lt'€ $% I 

B*T ^w ^ fi W *1lft ’5l s lT spfl ^k'a A 'S> 

B fcjii *??1 %(STOVj ? ?*(F? 3^?T | B *it*w ’(JPf A 
=!PSf OTI ffW 'Of WHS *STft fcfc'&l ’rfw 
^ *f? WS£ B ^PH i#l *flt^5? *KS?G*I 

^JP& | dpfsf ^ ^J?T OTSRtf ^3 (SfH 1 ^flTf 

W|E?Hrte^l5 WJCTt *lft^ ^ *llfa 
’id^’iti ■?$ tout tot 

Isst <31^ W13 "#(£ SP5 <7 !f I <*N^ #t 

3 %^-^ ■w TOf a toi HPn*n *tif^ wit is a w Hl^i? b oksi ’p^ 

'Irt® ^15 5 | *'o| S5H ' t S!C s f i •flS'tB’ 'gH CJff^ *f!?l PI A ^5^" *11*% B QS di'qiR,® 

«SRK ^PSW A 'fl B '«B| ’■nf^BT ^P0l ^5 1 ^ ($V* W, «tl?i|^l5T 

*H^P? ^S%^1CTS? ^IT TOI ’ll $^fSf frKf '$<&I ^01 1 

cspl 1 , 1V*$ ^d%s <5H ¥TI *rtiNfT ’Wls i ^[ ^spt 

$$Px && tfcu hpjh mfcs ^ i my c# 

wut ^ ^sqpr ^*t*i ^si i 

’^i : %h i 

^ ^??it ws^tCT *mm w®pbi iNe 

«ra$ i 

t^ t»« : «ft% iwfl> *iasft i c*kh i sii ft» >iiw |gg mm ^fl > 

sib sihsiiwIw Btl^s wygat ^Nr ^W si^p ^ipi ^|5|i^ &!&& ??pr 

sb i 4^ reri6 cs, <flw wnFi wi-^anH ^ipi ^ fitcas ss i 

’T® PK? ^Ilft ’f Pf l^lPI ^ *llfaT?FIt ^Pf «flS *lll^BPB C’PlFil ^ilfW'^f’TTl 
SFf ^W*T ffl?f ^U ^Blfl HW ’RPl W S^|tf m* ^SSKIW w 

^n?r Tfilt ^T I croil ^lPW’tl5Btft45S?l H^ir H^SS ferflWR ^SPSICT <s^ ^ ^siTs® 
is^iPl ’i^ir ^%r Re^c*w T*n i 








c* ictt w 

^ *R*m tjf^t « < 11 ^ 1 % <£TO 
*Ri^s «fm i *hmpp '®im*t 


1 jfU, *nbq<P « : CTiOTt 

^R^lsi *llc*4 ■»1X.A|>® <WK,»1 '4|sJ 

•IS*!'® ^ I *Rt'®RF'm*ftlR 
’ 4 H]'qi<p | 

ooH> : tMts» ^ 

«flW ^T (1 J) <p|«r 33T, 'sw ^ fa 

cross fa*ja fas^ 20 v 

£ Pmc.'s ^RI® 20 J ^**13 TS 1 


(1C) s*itai < p 'sR»s cpww talc'll flit's 'qHc'o ^ifa 

i'0<JC ,< P <£RF c'sHJ (IV) ^c.*i l 

5 CSfBF Slfa W*l *pm* ^5%^ CTOM 


fas^ m*s : qat qts*, w$*> crons too ^w® a « b v a v b 

^ fa^ S1OTS fa®S V A « V B (ffc* bo.b8) i A • 0 B 

esiw stffe io^ *rt^ wrpp A fa*ic® rhc© liar : bo. i 8 

S*lWa *lfsRl*t V A <*RK B f^ffa ^Rtfa ^TCBST qforfl V B I <SSRs *R1^ *fl*lRt* £ fa*| 

Oft* ^ fa^W WIH vs ^m Va - Vb MK ^faiJS 

Slfa *re* «rt igpp 'SfT^iRW \5% CTOaS <S* fa*$, Oft* *RJ 
♦ifoqMC* 4 $ ^ fa*iS fa®S < ttf*JSCT I fasq Wc*JS > 4 ** 'SR 


* 4 HI"*S *ift® 


^o.b* '©l's>S m* 

Electric capacitor 

^fe<5, '=WR^c s t "ifa w *sia Rt*$TC* ^ ^ ( «jj^ *«mr swia w 
C*H®$ *)1S* I Calc'll oft* cw, y>l^ c<pR oft* 

« 1 l|WITO^^TOWi5W^I k. ix- 

*tffas ’srcraSt <RPtcRt *F5i& 

si^, *ti>, atl^ *ca *ns* 

M *at ss i ^®aft, *i*j*ifa ^#1'® ^ •ffiftU* 

■ 5 i*rRft ^ssw *wrt <aw ^ 

aNBj *n?w^PT i 

Ra 5 ! Km ^®f?l "i^l ^ ^fC <il'>ft*q v ||Vbt<^ 1§3f • io i<f 

*BPBT GJWl <lill>II5t^ iflRI 

«a Rtw ^ar (f§ar bo.be), ^ <v$\9a ^ <stw *nt® 

sKlft® ^?r <ir^ ^ , Wsr 5 ,a f 1 *RR ^?ri ^jf 5 t%f «rH 5 r*rc$ 

«ri ^5 ?$, ^ *fts «Htvwiw i w wt\ tjr ■ajfutta «irt»cwi 




- WT v Q. , 

CbTW'R 





in© 


U§es %M dangers of static electricity 

i 1 : *111^, ^tnnKltl "Bt * 1 * 1 j4*u 
faR*l IK W. £55? I «rf& 

W ^ tto ^ja^p ^ES 1 <^f *)H ®*RS1CT ^31 
JBT Gtf *$3' ^ ^iRbfe ^GS I 

sSP^It fto ywlyfES <ffS ^ 

SflP^ff ’SPt I cnRKsWs sn*^ 

JS f[»£fl> IK. -fW£ SE3 ^Rt ^ 

^13^ I dRifi* *tlf^ SS. BBJIB CW59 ^3 *1^ <£!£^ s S©-i% 

^ ^*fl tfeu iial '^pp& ^ I 

WT *tl^ff '^f^t^ ? !ll ^*li5 3K «5SJ ^T®f& ^Pf «if*6ipJ ■‘lEf I ifl^pjpl'S iHl^tnl l 5%^ C*¥T3!il 

m ewt ^sm^s sw ^otij ms cto erratic ik \ 
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Production of current electricity from static electricity 
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Direction of electricity and direction of electron flow 
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Conductor, insulator and semiconductor 
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Electromotive force and potential difference 
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Relationship between potential difference and electricity- Ohm’s law 
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TO.TOTRaraaftla^aiFTOft^aftasjTOT v= v A -v B \ 

v A £ K_ 

A B 

f&<H: ii.O 


^aa to Tsmm aftaiDa w to aai&o ^©fisa aaft 1 tot, «Tro^rHto> 

/oc V 


—=R = STO 


aft S^TOF $ ^Msriann £ aftaftfa (TO TOT I 


V 

i=— 

R 



arasf& w? toicbbt aaiaa ateaitla ^ an^ro ftsa aftaa v <rot ywn ^ 5% aate. / TOia 

ara caaftw aror 4f& ifif<r*^ii51 aarorar tot [ f^r : ii.8 ]i 

R 




k 

() 


Bifl : ib.(f 

)>)>.<t to C»fWTOTtl 'Q r ^5]^5f ‘t C<M*iW R to 

cttiw Tflw ^r ^pit 1 «w^tw<ra «£) ^^Iw^^aPTft/aiwrr^rBT, 


R+r 





ivi 



>s,s t twflj coffer 

■fiHE5n?fca *n"®fom f^r 4$^r 12 v to <«! m 


I^TlCTC^ff TJ’^I^SS 4 A =H3^, I 


^fosl miR, 


iJ- - 

R 

n R= l 

_ nr 

~ 4 A 
= 3tl 


^3Q 


*wro, 

«%4 3Rft,J=4A 

f%&* *ifcs ,r-i 2 V 

£Bf*5 ,R = 7 


mi fm « 1BM& sen 

Resistance : canst&nt and Tadibk rm%ntezc:t- 

1 ^pS5!I 1PS1 itci Afiihd «F314 I ^PF^S*? *#^3 W 1 WHT *!W ms 

^J^ftUHI ^ 4*PNS>$f 3aj^ ijgfgjf ^■’5 IM I Wt TOSI 41% 4? tSPJt 1^|$® ^ I 

^ <$r*fTO i wTSflTfji cto^bi 4tffc, 

r=j 

'gftgg ^ &ifei *%&’$ 4i^r 

1%i%# '^MtiSSta CTlCTt 4$N%sr t$ 4$W ^ S <ffB list <*f 

W»t<^ajl5 Jt 4$Nt“li C3W ^ "55? | 

SI liPWTOr ^ I iflC¥ ^jS5^3 TO4t (£2) *1# SWt ^flf 1 4SN%f ^ 3lP^SB 
rv'TO’s&i Wfaw^fa IA%^^&TOW?^Si8lTO r lfi^l 

'■ - r ~ ”■ ■ J i ’ • r — * ai - 

Tflws 5H 1 # 5 ?i|S' ^Sl &m 4^^)W 4MfthA W ^ ’®!OT SEPW TO 1 OPff 

"msm ^ to sr^ -sih ^s*r wi ^Fm ^ 

^SS i 

i. p*a "inwj t3rf*^ 

ju 4W; mm 

S. Wi ^ifE^ anil <S ’PR 0RIW <3JlPStf 4M ftflWf MTOfll’® fNs Wtt SRW TO | TE141S4W 
CT ’PR fsNw {SPW TO^BI TO '3$ <j*i4trtl SS.* OWPfl «fft» 



fe: is,* 


*!**)^®R 


SV^ 


spw ^ sppr estsT ifcF® £ais*sa 
Wr 4 hI«h li^r ^1r i 4PWT9 f^ts^Sfce ^ Tqjpr | 
tflJwl 7 ^?if 5 'WT *KflK 35 iffra 3 ^®?%?$! ©Wt 

<m wftflr^r ^ I 

.1 ^ ISbK a H'R«i1iBk» WflIW <?T r -iiS?FW v*rW '«$£! 

^ CWCT ^siw. I 

>*.v cattqwl^Mtowt 

Dependence of resistance 

w»it eaft, wt wot x ^m {c*?sr- Mr. s*ro, wMfo *m w=? 

listjpy PM* i 

<^n ^Staflhr «w ftajs staft ftaiwa Wir w i 

s* «ltW!isl*rtj 

WlWM* C ^^“1 
«♦ ^S®S|)5 ^iwr 4^ 

■ ■ ^Ph |_jj! i ii 

8 , w^S WOT 

WOTt l^f “fFWf <3!!*f Tt^Vl 43 8W.&3IM* 4^.4*IWP^[ Pi4a 

^31 1 OlFBT 4 $ ^ 5 1 

1S.V- fell 3»dfe^H5 iV7$W*i 431. ISS^ fi^WM W lS& Tj|fli MfiNI® w P *hr g flWte'ft 

3P§s£ i br% q wwi cpw gfPf wsm wr on®?® otPt i 

I •m , T) 

i ~~^T) d 

leS i i> 4 r 

tffriw ^ur* Wtotssfir SMMtwfl *!§te8§ff f^ftj 4?wr *#^?r «w 

L, api t«w>^ e^-ipn a 43i sik & 4$ 

RrcL wrWOT*t 3 OT 43 ^ 4 FOTl ( 11 . 1 ) 


r 



iiul 


!>> A 1S?3I 43»$ t t H$B5S 4^ 43^ &183R Wl ^Sy ‘ l $iN$§ W 8 431 T GNK31 ^3[l if ^raBT 
a^SWWi T'^B SWITOW WvSHff '*^ v ?1 cd 3 ! 1 



*Nl€ta*H 







sim*!* 1^j%3 

CUtC^RT fl 


Resistivity and conductivity 

^mrarra fs#£ za 




■^^miart'Q 


m TlH 6*lfoH ^ WNMM I 


(11.3) 1 liK 1 " 5 ? ufR^/l= 1 ^S^s^pi, p = i?^r i 

t<WWl WRiarRI ifRS^ ?*f^i ’Q liR^p C'SRtfT 

flflW* «t'W3m ^mn <sjro <m csfc *(*pm (otpt fttfj. 




^t^mr 


P -i<RT t^RS *fl'S3T3l^ 


m 





ib -8 


TSftrt: 20 °C to mttoFm cm* f 1.6X10' 8 Q m I 20 °c lm Mr « lm 2 

ww c*wi*mRPHj to ^tcmi cm** ^ i. 6 xio ' 8 Q i mn mc“i?i mtom mmmt amc# 
cm< cmmtm i 


msft b b .*: mcaftm c?rt^ 



rnicato cm*i (n m) 

3 *tt 

1.6 x 10‘ 8 

mM 

1.7 x 10' 8 


5.5 x 10' 8 

'ii^cmiij 

100 x 10' 8 


toaa ^jiaR cm^s ^rat cm*tre m§, ot mrn®r amc# mtcafam cm*t m*r cm-jM wo ^tftom 
fe>iM mur mra i <?w, 'sm mtcmtcmi ^%<s, ^#mtr i 4 misrc®i$ tmjjfcm mo%® 

^isr ^w?r ^TOlsr ?roro i 


ot w cmcmi ^*wiyim»iM c#r ^fwms i ^ 

to m hi$ww '» mrnt *tm mm i mtcafam cm** ^ * 1 wm c#r i 

tos mtcafam cmcmr mfirc*i$ m$cmm w to amf^® ^ tog ms i 
$ *rcfa mrnc'tt ^jfom cmGto mft ^ gm a?rc ms 1 mism mto cs mms frig jfam msmts m§ 

^iw?r Rhit»rtJ mm fr®fs ms i Unt-to* ^ mtcafmm cms « *h»iic«w mtstf «£ifl> frigifom 
i i%cm t 5 Wf 'mwirnifoo® g^hoKm mstf® atcs i 

aGhlmm^ 

cmtss fm#® mPt mcm afsmftmr, mtcafmm cmcss fm#m <#icm arammrn^ -*m i afsrnmmsqtm 

a mms mm amw mm ms i ^s aftmtls « rnmiaw to tofitai 


mfs, ^<plb aRHimls ^aiiicisi mtcafmm cms p 
■sgjBsiK, ^ afsmfls tomt-w afmstmm^ a mcs- 


l 

CT - 

P 

cscms, p -<asf 4mm Q m, gmsft a-4m 4mm mem (Q m)' 1 1 


'tlf^m^iWii.s i 4 mfil frigrf%m tlto ms^m m$cmis astern* mtcafam ems ioox io~ 8 Q m i 
15 m««2.0 x 10' 7 m 2 a^t^CHS CW*lRPlsJ ^IBBT ems mm mes ? 

mrornwtft, 


R = p- 


A 

(1 00 x 1 0" 8 n m)(l 5 m) 


2 . 0 xl 0 _7 m 


^# 1 , 

mnfmmcm*!, p =ioo x io -8 Q m 

^otC^ 33«?fW^ CmOT, ^ = 2.0 x 1 O' 7 m 2 
^tCmjMT,Z = 15m 
TXto ,R = 7 


= 75 Q 

to : cm*i 75 q i 






bi.bo CSjffi ?W§ 'Q 

Series and parallel circuits and their uses 



Bi B 2 

fi>i3I : bb.io 


oaft^t 

CT *&*& J1NWI <mc^ Gift ^t^FTI bb.hofasfC^#,^^ 

j? h b 2 wh *ii% 3 ejf*t^t <3i^ «a$- msr *w sons, 4?r *riat 

(SF$$ 2R13 15*IW I ^ «UlfttMC4 >1, 5, C R'^W’Q ^PQC^rW CWHT W( ^PT8 1 3t®e l 

y<ic<j) 13^ m v tt'®'?rt *jic< i 

ftcr ^ w$\im 'shcti-wms w <sjfc c^> ■^3 w njr <3^pff eafl^tfsKa 

’afprar W »ntc& '<qjfi>tte ejte 4 gj cet^Sw ^pq^or «nfr i srr 
^tC’M w 'aiTtf^'eia^ cate i 

•'mh»sh 


ct 4$3lw '4^^a e w?ir ^v«f»iw ^wwi «ik* <a awwllto ^ 





4$ sm. a fags 

b^mus ^ srr^ ^Qi'* kw ^wm/ 
P,Q*WKR 'SUlftfelUfl mw sw? *l§W*f 4*W CWTO, 

/ = Ij + I 2 

'^K, <wi" saw sm? ^srhsm nwnr m ^s«a \ sjwpjc^i c^iw ^r 

«*mat <^C* ^1 CT W ® v l<»'1 W*R- *FlH «m|* ^ ^ C^ 

*!&•« 5rqjf ^ i w^i***^ wncfa wi awwft friwr 4^3: csTcft* 

>\<<w\n *im i ^ sm «w i 

ib.^ qf l JWH ^ ^ W SfUMH 

Equivalent resistance and determination of equivalent resistance in 
circuit 

WX* W dUHlriH GTWt* <JTO ^TOlST W® *3 I GJWE* <SS*FU$ TRRfM 

<Wll4$ GJ1WJI TO I 

^qjDCStt: Oltt* C^twt ^CTO* CT TJfcl GtW ^TO SRR?naiT « 

«lrfCTBI C^twl ^1 ^1, £ *tljJCTO?T ^ TO I 

C?nt<}?I ^ ^Hsl TO, W- (ijfl ^W“l « JINl^MW 1 

catw* caR '^wi 

loofl CSJT^i?/, i?2 Rs cdPl^^olcs J ix.<t® «ilw, | csH , Jc«il v ltil«is»t») *t?I '^•uI'D *nsjf 

^at^roi awj*fB gtow *wj ta <«rc§ to* sfift i sHiftt ^i ^^mrcctf*t 

■‘iI'jcTO ’rcgj* <3$ l^iiu ^ftf <rn < m<q| i 



j■“■VW^■*nlV^^ — | 



f&ar t bb.i* 


'q’csri cro tost *ift , 

Rj <to* ^ aic*^ fan v x = n^ 
r 2 gTO 3 silc^ fan *#^r, V 2 = IR 2 
r 3 aw *$ TO$«r *if^sj, v 3 =lR i 

Wjt*ll QTt^^ ^ dlc^a 9m *tl^T ^f 5 , 'nl^c.^Hfj zik*v>s 1^5^ HI^J 






v=v t +v 2 +v 3 


= ^,+^+^3 


= I(R ] +R 2 + R 3 ) ( 11 . 5 ) 

Rj, r 2 « r 3 ?itas aw fanto i?, ?nas «<nH aw swr sitotm 

<^sww/*a (swiaw^l^^aia^l^a^to V snfNSfo «lta ^Wpi R s $ ^a <*$ 

^i«in ^*ij aw i 

^naias c^cs V = IR S ( 11 . 6 ) 

1 R S =I(R l + R 2 +R } ) 

Rs ~ R) + Ri + Rs 

atas *i®sp$ n ^?fi^ aw Gift >tljjaa ^ to, ^ 5 i aw R s ^a 


/fy = i?j 4* 7?2 4" JZj +.•• + /? rt 

cetft ^%acn aw^am ^?nataa *rf|aa ^ 4 * ®tas ?nas amas 
■fwwi cetf«t ?rf^aa ^*uatas ’afwwt 'arwwr strew# atas 'sttas <&a ^ 1 


'whwik *ils|aHs ^a*|at awsft u<»j*i'oiw ^»si ^r a, ^wswfli atas tfwsstt^ «j<?fD ^twis*t 

f^j^-re iflWl '*(33 zth®»]c*il ^R7 !^W# WWW*) 1^*3, B-7& ■H^jS $lia sdc.'oj^pfD wilcWS ^ 3tc*'o 

*«w^ ^w *m, ^a aw^aw ^ »if^M*ia Jimresw >i(^w*i at^s 1 



ii.^otottoftaw*/?;, jr 2 <<i^ijf toll alas ^ 

snas ^ to* *n<faj v ^sns <=nai atas ■mas «rj ^otaa arejas *wj to ^wwt 
• jnas swifts 1 ^arcn ^^tos sww 1 , a -*rcaw ft*jre <£ia toft ^sta Ito *s ^ 
^wm 5 tore < 3 a ftft® ss 1 «wt sw, «/, r 2 <*wi r 3 alas *wj to swtft® swias 
■<hwct /;, j 2 <a^/j 1 ^ssR’Jwwaw ^w^ats sww i], h -< 4 s aw*a mm to a -««w 

2 WW / < 9 S 1 Mw 


/, I — li + 12 + Is 

‘spmt, sirartt atcw^ airos ^ *it^i r?wm«’t'BiT3i auiw ■»« viitidi >iS, 


( 11 . 7 ) 


v ihi 4 R'S®h 


iMr 




V V 

— 4 <r / 3 = — 


*1 *2 

( 11 . 7 -<fflnrfi^iar«ll$, 

T V V V 
I = — + — + — 

R 1 ^2 ^3 

=F(— +— +— ) 

Ry Ra V 


R, 


( 11 . 8 ) 


Rj, r 2 'q r 3 'STtFra orw RhIUw Rp ow m\ sif^rm ^at ^?r ct, «aro 

«£R^ /K5T «£W. GlWflCTlSr ^ SHt*^ «lKN«J M1CT, ^PI Rpt^ $ 

3 lf^MC*RT cm*f I 

(11.9) 


1 = 


R, 


(11.8) « (11.9)^ft^ST e t^fHt^Bf *!1«5lT^lHf, 


F =nUU±-) 

Ry R*2 R/ 


R 


R 


1 _, 1 1 K 

Ry R*2 R/ 


Glft«CT ’Iteo n TOlJ* GIW W®5fl*r ^CTCt «WTP, ^?T ^fDBlW Rp (TP 

gwMssmun 


1111 1 

— 1 1 h ... + 


R :, 


Ry Ri Ry 


Rr, 


( 11 . 10 ) 


^< 5 , ->who?ii«i tfw>j<pfi; onwa Ml® 'gjijmimb Ml® i 

W ii.fc : 5 Q ^ 10 Q ^rlwr GIW 03ft <£W* »WhfclM 

^<m cro ^fu efl£*w w i 

wwstwift. 


R s -Ry+R2 
= 5 D. + ion 
= 15 Q 

www, 

j__j_ j_ 

i? p /?! /?2 

1 1 1 

1 

R p 5Q 10Q 


10 

■i-ir- 

10 

R P = 3.33 Q 

^ : Rs = 1 5 Q ^^ = 3.33 0 


<«WIGT, 

sm GIW, R] = 5Q 
GIt<f, ^ = 10 Q 

zjgft ^jij giw , r s = ? 

»Who*lW Wl«l ^JIJ GIW, Rp = ? 







Electric power 

aaa c&m aftatfm ^ 3t<^s 1 to at<raa atmta amt ^a, wr ^ a§aito 
wr aasf a^ ^a ^ a% w ara i «sft ^©fto% tota 

afto<maa- mM, ^Tt, atftoR% StoJlfittfo ^Iholto ^© atta I 


a^alto ^aSat^a ^ I <£® 

^lUl fa% aa*m 



ft>ii| : ii.i 8 

aat ata*, ab , r cattaa afaaift <*m w to t wm q aftot *tim aatfsto ^a am. a « b fto 
fto atfaa v i ®rmat wifa afa, eastern afaai% ^ ate^oa Ito aKfasj 1 tos ^a ^ ^a w ta 1 
<j 5 sp<t «rmH aatflm ^a, wr ^s astes^ attot ^a wit atf^© al^a aftot ^a 1 ^1 ^saR aftatfla 
aajftea g arwR afi4iR>o *pr aw Fg^n 
^R,a]f^©a% wit ^ai^sRvs c*r( 1 » al^a aftot 

W = VQ 


'Rata ^oftoam. 


« ’PRt ^gar atasta a*ea 4 


/.« 

t 

at, Q=n 

:. W = VI t 

gsRtae aasia amt am 1 


(ll.ll) 


.-. W = VIt = I A Rt = —t ^t ( 11 . 12 ) 

^sf^wst 

wa atfi£ « <mtaaRm ca mam ta^ito* a^aifo amta a# ^oteaa ac^j^a atea ataman #t 
aftot csteto <qfl> rr mt ««iat 4 a w©t «afl» caat atea* 1 'snaat wtft a“imwa Ra wit 
* 1 % ^ai^wa w©t aea 1 ^®aR> eastern £<ijjfoa> ae^ voltyvifo 'srtrt alto ^am®^» ^a. 


arfft, W©t = 


.-. P = 


^sa^tw yiRvoifo *t% 


aaa 


aaa 


( 11 . 13 ) 


afam 4 (ii.ii)eaeas PF- 4 aaRafteaat$, 

p=vi 

<3 taa ^ aeata a*ea p v$v,i amR -^aamteai 

P = vi = i 2 r = 


( 11 . 14 ) 


( 11 . 15 ) 


sRaat wtft worn 4 a*as aa «afl» (W) 1 ^<s, a% fcatcaa aaa ataman oateSa afato kW, MW 
tofa ajaata a*am 1 lkW= 10 3 W^aUMW= 10 6 Wi 

^rmaT atataifto ca w taa?^ a* , ma# aia^m a# a^aj a>caa^fDa wot ^a amt ^pit 1 
ta^as att^a wot 40 , 60 , 100 w aca ama^ 1 ^^4 atam wot ataman 65-75 w ^a 1 



*iii4R6bh 


hci \o 


60-70 W I «ll«t*H «n*RlT OT W 4Hlf$F CT^ TO ^ 4«|ETO 
WMTO'Fs 11-30 WTO I 

4^0 torit TOra Upw, $Par, <!tcto w^s\ raft i ^1$ ftpp 'Wh 

^*n1% ^jtori ^t tot TORT i 

4J«w R»IM 

TORIT OTRsR, <H«WHm OT ^<5, *t% ^^'SRT'JffT TOlTO TO I 

^ toto to «flPH sfcro -^tf^s ftfta to ^ it <jif&ra> <rcfw ^<s, *tfm from to I 

f^Jt^t ^<s, >l«q<ls5l^ silfc&M flTOTOfl>-TOT (kWh) i^TO* ^o ’tfTON TO I 

^imf «flft ftCTlTOflj-^HSt ^TOTP <?# TO di® ^T TO «t1% I 1<V ajfcxp ftTO ^ 

wBv« <#*PJ cTO (£f WTO ^ V-*lfal < 1^rf e t H'TOTTOr I 

^5 ^stigf W’ih'sl^'s *1% W 

ra«^^li> = ^—— = ^ ^ — . P=T 

WT "' 1 * ,s l 


:. W = Pt 




*lft P= 1 kw TOl t =lh TO, W W= 1 kw x lh=l kWh TO I 

to* irotTOfr ^vj^>i>i rarot ^5%, tost to* ^ to TO tow ra ’tfroff tot 

*rfte ^ttro to ^ tot to top >w ^t «ro* to i 


ftWTO:lkWh 


1 kWh = 3.6 x 10 6 J 

'W'oiw TOtsfr to*. wto sppm toft, volr^-ifo w -ra* ra*ir*n?T- 

W = Pt Wh 

to* looofroTOTOFT^sufw^kwh «a *tmt tot i 


ftra TOr^ra wro -sprat, rift to ^ ?rcram to, toft £ to^T#! 
frijjlfc* ^trof ^rtra, to to^ ^aifron Ms to i TO<ro*£TO?rwTO*TOift*!TOJ 

. ■ tfl i ■ ° :i , ■ .." , a a . ; “';: “ „ , B I » i a ■ l . 8 i ■• - -. 3 

^#a *f%I ’tfotW W I 


^ SfT^ 


«j|^^ ®nl^‘1 ii.'t : ^l^TO^TO 100 W-220 V^Kt^rtrai (49 
’ifom sKrf^o ^ra ? 

7^2 I iflTO 


p= 


R = — 

P 

_ 220V x 220 V 
100W 

= 484 Q 


f^t’fFfar, V= 220 V 
W5t,p= 100 W 
BIW, i? = ? 
^<5,2141^,/=? 







''MR'SsH 




p = vi 

i =— 

v 

100W 
" 220V 

= 0.455 A 

$:484ft 0.455 A 

'slot's* W\ ^ C®flT5 C“|f^ 

System loss and load sheding 

*nrot wift, ctor *tot TOto fajrc toto sff^croa fajrc to 1 «aft 

f^rcc^ sctor «i*^iS 1 wnCT toto? toc® to 1 fajrc toito topto ^mror ^ s nfw 
R'jj'J, c.<pt 3 c^lt^s RRj^ ^ftc*r «i<qp^s R'jj's, ^iRc^Hci <wl to 1 <TOTO RRjjj 
crop -fmi tor^ top^ strict *rfto snro 5 «ito topt wt to 1 
f^jT^ cwg ^ t»iel»tier ^im tot to 1 tot wictow* c&\ «ih j}i«w$ta toictt 

C»lrf5« ^TOofTO ^at TO I fajTC TOtTOR ^RT OT W <#<TlfT ^RTOT TOT TO TOR 

ifitow aw tot* 1 wr «aft cstop < 5 ^ «mj vei$?ifta «wr tot to 1 

ifaa w\ rt tr[ to 1 4 $ ®pt$ wit 'ol^c'oa f>ic>Gsj »pt 1 wlc^cer fajrc witor wr 

TO *lf?Wlfl?r CTOR TOTtf CT^PTTO^t wiw^lwf WT TO I TOTO f^FlfoST TOT, &5 

eeicfcw T^jk toitor wr TO<s , tocto to to tot i to wr camf^ tort *i®TOe wr to i 

tBfjWBW &MC4 TO TO- "#f TOTO *Tl$*T O&letoflrW TO TOT TO, ^%<5, SWftTO TO TO 

TOTOf TO I TO wr to?r / 2 i? WR «|j^TO TO“F© TOETOT TO TO TO I TOh TOTO °1l$C«R 
Wlcftflft* ^Pqa*BT PlC*^ *Pf TOKRTTOo TOT I 

CTO Cff^. 

tfWTOfi; fajJTOFg TOft I^PM? *lBNtt ^TOTO TOT I TO^TO <&$ (TOP fcroffa f^jT^ 

^1% to cro to i toto ^n TO^tSt t^r^ ^tc^g writn csic^ ^ i 

’tTOfflfe f^jT^ ®»1C4^J SflTO* *Wfer 4 t^JTOS C%^ CTO ^ tTOTO ^BT I CTO^ TOTO f^JCTO 

^ifrot ^to 5 ? ^ totocto ^firo c#r to®t frorc Ftfror csitot ^rro to?t ^ rt i 

TO^T W TO?r ^IC^S l^sTO TO3TO 1^PW> TOTO TOTO TOT TOT 

CTO ^ f^jT^ TOTO ^ I «4CT CTO C“tf^ TOT I TOliT ^tCTOj TOT 3CTOf% ^TOf TO^lft 
TOTOI^TOTOT^TO^ 4TOTO TOTOI^ ^ I 
#T CTO Cif^ «£W TOtfl£ TOI^ ^T TOlft TO TOT SflTO *lto CTOCif^SCT 

wRsiral^f^ ^toto cro c'tfikwr ^^rtc^ 5 1 



PtaMil « ^1^ 

Safe and effective use of electricity 

'slNtCmi £hhRh #aw 'Sl'oj^s ^Rppt *t|5R aw | ®fes, 

WTO C*PR ’awa* frWCT 'Sjtw C®aft ^ amta ft*l«5a^ ac® «tw I tojlfca* 
a«ai*iift> ^ a^c® catanwi aaeaa ^f& ^^1^4 ftre aw (flw.'sri^B aito® aw i M iSk<w w 

ftW ft'JTC StaWS WT t* flCfltS. 1 <U<Wjfl R*<ft® %afi> ^l3TC*t 

aps*tWl 

i. «l*^dCa* ^5Tf«H; 

a. aalatas 'sifa 5'8 "o a«at; 

a. ^ 'SRWtt I 

: Ea<aift>a> a*i$aiR>t4> ams© aw ®w«ic4 ctoic^ef $«£aa aw Tj^ft *iftai§) 
®m atat •srzjjig aw a®^t 4?rc® aa i ^ Ttft , ®mca* ' 5 imat aft #a"® (Live) ^ ftacar 
(Neutral) i ^ wi aftatf) ®m atam*^ aiam amt w*ofos w^im aw* i ®mc4 ’tea 
»fl<pQ)'s 'siaHIa Plfaft at ai4lS amt «il^o a»«J a»Jla»l frofi) a*sl aa I 

aaa oiaa «mm <*m aw aw t<i w ^aa^ aattf ■*t*f'H*i> aa i cw 'aiaat ai few ca fca^fe^ tftar 
■Simla a*ft tfw aama amwa aaa cfta* am ^ cam® ami 4w 
aw 'a^saa* aja**t cmft iimcscs caw aw i aw aftaiSl 

®ia aca am i <aaa caacawea aft #a"® ®m afWa 
atca ®aa *naN* ^a^fea* aa* amt miasm aw aa i ismtmt 'awaas 
aja*it ^fest^o ajsam <pc*i ^ta* 5 ® ®ia <aa*. faaca^ ®ia aa^icaa 
a'a’H 'ataea at aifttGa ^ ^ea ^afsjams aft® aw i 

a. atflacaa mffc $ 3 *® a«a T: aaa ®Ri®ifa4®w caPr aftaif 
®fea?taia ta^%as amaa at aflattf ®m f^ca aaif^o aa ®aa <aif& 

^s aa i caaa- aaa tag?f^a* aiam cafBa ^ 5 *® aa ^ai aw 
am, aa^%c® ■§ta w ® ®ta Fmcaa* ®ta aca am 
'spal®ifa^p®tca ^maicaa ® 1 ®a stales aa 1 ismi®t arcaa 1 aaa ataat acam5 alRJflia ajaam aw 
«iwa»jcai tagjf^as a’taaif^cas ^aacaa aamia cat 1 <^a aw aca*c 6 a «i*j*^a«t afiaitl ^m cata 
ait'T cacas ca a^ata sja*t aw ®t ^ a^at% ®m %iaia ca aHaia staia sma amc® atca 
®m (mca acaa* caPr aa 1 ^a aw aataa ®m a®rf^at aca 'spsaa* aia^tt aw am ^ 
mUfaam afra 1 

«. ait^ aia^it: at^ aa*tm ^awas y^iJai at5 atca* 1 ^matmift, aiPa aaj to siaiftm ac® 
•non ^ asiaca eastern ^a'jifeas asrarwa w aam ^ \aa*im aw* at caawt aaaaa^amc® 
aca 1 «wNiii ^aijjl^a 1 HCnlRPte ^aa; amt '*iid i ho aoata ^ maw 1 ^ataaa Itwca aat am, caveat caam 
stataca 5 <s^t Ptca? aw ctfoat l^masi aft <aam ^laicaa ®m area* l^at ®wa '>-^4 
aia^at aca am, ®aa ftft Pm ajaata amwa ftft 1 ta! amt m@F5 ac® aw a 1 »aa)®i® 
^ at® amt ca^ '2a | ?f^ ^ ^ at amts ft^ma* 1 



Par fta^jaa 1 ^a 3 am 
caammtata 







'afycwfl <U44js 

'Sf^pT C<5t44t 4J45IGBI ft* ^"1^ *C4*I *$4R ’SI^PT 'smrat 

4lf&W 'ali&Wi ftsm 4J4414 *1“1t4 WR4 1 

4\fbl& 4J44K44 TOT 64 JOT RrthWlJp^ AIAM\ ifc!*t W SJUTHPl ^^TFIt ^Flt: 
b. ’'ilPft tg<pts 
ftSet 

\3. 3j^Cbfl 

8. ^ITCTW^fil 

b. -niftfiJ 6j*l4: ft«M'el^»i<?‘ C*H*T ft?m ''ilPPG 6$4l4 4J44I4 *51 45 I <flf& ■nl4ta*1'o 4lft>4 
^mi ■*n*R *at 45 i 444 6*K4f *a^cv ftftfc 41645 *ft* 2(4lft® 45 w 

GJ*|5 5144414 *®J *65 C45 I ^llPPG Q*15 4tft5 C*lMl ftftfl? >144414. ftflfe*( 

4*65 I ^•llc'o ■'ilRPt C 5 <pls 4t ^Iwi 'oI^>s zHIws ^547 sll^fl 459fl4 R*w 465 WC'o 

*1165, »444f% ^ll^Pr&e 4T>6* *1101 1 

fat*: W&Bf 4Pfl <fl*flj torai^PP 6#14 I TO«?)c® '^ft* ^f$<Sl415 Ji!wcslc45 4f4J 

faSer *51 45 I faUjBffiJc* WfflU £4*5^* *54645 #14** *165 TO414 64S51 45 1 4*f& ?45 

£4C^J5 ft*4 *15 WB«r ftC4C4 4144.14 4*51 44 I ftflft? 4lCH5 *f^SJ4l4 'aiC’M C4ft *f^ Sl4tf^0 464 
faSerfD $^5 44 *441 *164 4l5 I ^C 1 ® 4^t 44 ^44^ ^"lij’llf^ 4$ 4>S5l5 4)® (tf6* 5*1 

4151 WBt«f5 *565 ftftflJ 4IW4 vs(\fe«!j!| 4 lt 44 $6JW 416*1 6*ltHl £4>ijfc* 4"3I 4T RB0H4 R6^t* 64 
4IW4 *fi&^!l4l4 444 *56* 4165 *15 6565 ^II^JlHJ C4ft *fe«Sl4l4 4464 »454 fa$»®r 4J44J5 TOC'S 

4641 4W4SI fa®Sr ^6® 6*164* £4*11 Ik* ^1*5l4ft> *fe*lft* 464 41 I <44j®1'8 faiB* v lt^4'iW4 ^44 
J H5 < WlC44 CT^4 ^5.1) 4**( TOC's 4J4 1 

vs. '3J$C54 ?&* ^ITi^M: ^C&fl 4W 4£4T C4lC»il 4^%^ ^T 11 ^ 4*41 *444T 4^tW Rlf^ 4^ I 

< ^£*ik'o »iWlcilfl c4<j)*l sNca 4 C 4 , C44 #4*^5 ^5101 ^TO4M OTQ4I44 1 <4WTO3I 4*«f 

toI 4l3f 5n> R's^ C4W J iiM(l*J Rftfl 4C4 [fSiif b b .b'b] I ^ptbc^ 4ft 'yisH's ftocH^ 

'sics -n^c<iN C4'01fl 44, ^44 4^ toIs 4?T0 t4^jft4* ^RI9ff4ft ^4*^4 4T4 S C4 [f&3f b b .b ^1 »44^ 

iCTB 41®C4 1 



(L) 

(N) 



f6<3 : bb.b<s: >jj^U4 4^4* *RC4M 


ft4 bi-bl: »^U»4 





*!*i w it ^i^®R?Br ^5 asaia iro wire ^ ^tsra 

^irsm i <*i*!Fir asat #iw {£) « tew (ao wr i fN«s ^$ia tfj/fo* ’*1% *ia<wi* 

assr i ^*iato tew waa ttto il^wn tor ter rw tew^snssa 

teaTpjl ^ ipir Pfcpama «8) I 4(t swum wa »mws (Casing) 

Wft <E¥ I flfeg te*f qftt ^ftp «!TO5 *IH3f I OT- ^Pt #<F^ RR *(IS*elM WP ^ 
«(IW dWRftft lfi/1^4 ^35^ <IM lil4HW»Kw 'aM 4>44M4fflT frl/ft* W W R» H* *ff» 
aiBR i «rt®a ^ssp ^i 4*rcfl> *to =ff i tfre^a #ws r& c*re 

am i»mt 3p ^ot*t via to alto tot aw i wi ftfcRft t!®F aw aw «f^ 

^awwaraflPkfffeat 

fcto to ^awm waRftsf saiPK ctPr ^tew tes*w are aw wr ^ m vmi 
i* .*& to ^aww w t«w tewlyw fere w aw ri cwwt hir i 



’m ii.ib-i ^awMtla 'saiPixrefta 



ifea y> .** t^wwaa aaift* carter*? 

«9 afst© simaa <^h«w 1| W ^aT i <a*jretre ftarae&jw aia^i 

ftpRR'Wrtr’wsF «nw i fttaifli «l^ a*affcpp te*w aw i 



*Mfas 8 H 




ii.i 

vslfc^ <qi^) •wii sM?ft «sw^ml?r sMfa i 

k«t*lJ: t^w^rr ^tt^o ^j^i?t ^ 5 %, ^ 2H?h w ^ R% ^wt «sPr toEw 

^ml* ’TO I 

tohmw : 

i. ^ICBW *Jl«C«W #^0 (L)«flW to 9 P¥ (AO ^ w I 

*. «*rcfer 4 sf^iH f^w <m, ^jR><i> fiftBr ^ feRsRfc-p ^ctrt ^n^t *i?m 

^fi« i 

VS. f&P$R( 3 “m tot csi^t ^ ^r i 

8 . f&P$R( 3 “P TOT ^j$fl> R^W TO I RKBer^WlW Wilt X ^IBT *KBlM fw® ^ I 
<?. jjrbi R*Sc^ ^S5f <nf^, v*refi> whom-wm ttcpin to w i 

stffoFF vg tri^ *rt Dsfca ^mtm ^ ^®h ^r i 

vb. «rt ftiB^fD <jmfa c,'GRR)‘H pfl>, tPar ^JlR< *rci 'sifflm wm wrffi 

^re i 


ifosr estt « w?l w wh i 

i. o»iw rtito frsRs *rci ciNJtsr c ^Miasr w i 

RR>3 U5Kt 'WH ^mlW Kil vsfvi)^ “1 1^1 V5f%^f GTt«f VQ 7f?J]ll»C, e ^t <U<l J '<tt 

aW^at flW t 

vs. (ti^t c*ntofl» R%*r ^ ^**>it?w wtf <m c<m i 




<q*R 4 >^ sj*f 

*iD^ vB’ecss *ltC*t 1 U^ (V) fp^* fftQ 

il ( 71 W W to »W 6 r$ ^< 5 , SM 15 Wffs *flBT fcltn W ^ TOT? 


(^) ^MlsRlD 

(*T) 


Rf) ^iR<jlD 
RO *lR<l§) 



v ihi4R'S®h 


*1 2 Q, 3 Q 'Q 4 Q 'STtWS 1^# <3W «tf«t GflE*l?f >TR W- 

m 8 n 0*0 7 Q 

(*t) 9 n (^r) 20 n 

ol (TPtFTt ^<lD«l ^ 2ttF*53 ’ft^ 100 V 10 

(^)iooon (^)o.in 

(«t)ion (*r) whIW ^ 

si <vo^1 oo w*it *it^nc*isr w ^r - 

i. Gohfcfiflito 

ii. 'auiflflJH 

iii. obmImUu 

<?pN^^p 

(*) i 'Q ii (*0 i 'S iii 

(*0 ii « iii 00 i, ii « iii 

<*r. 

il fru/lfc* RUlW 4J4^o 'H toW « SWtETO '*PtlS5C5f 30 m ^2x1 O' 7 m 2 1 

•itolttM ^rlFlflws GW 100 x 10' 8 Q m I -I tol»l ^MlUw <W$ ^ SMIRCH 
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(^) GW^'tW'^W? 

(*D ^BIGT -I tow W 

OD gw to i 

*i < i^^ra^t 5 #220V-ioo w ^ 3 w-uto w « t$ «nPlv 220V 

-40 W gfo$fcflfl>1^ ,, lfo5r^»IJ3.5l>roi 

« ’ORT Tjafl* I^W I 

*t. ^wnait, ^imh « spsmjy ^ v i0<i!^<m Mr tog*t giibst ^ ^wji to 1 

*t. 'auto* ^tf^ arosnarf to 1 

ffa Rmhi*i «rwf% « «iiPihm ^*n fviv©<jj§l ? *nFH%* ftsw*t to 1 




bh<\ 

*t. RfaliR Sl*f 
b I 

*1 ^5% smss 35^0 ffa ^ $M4flH SRt^l^PC^ti#? 

vs 1 mR^iD , ^mR^iD «flw^R^iD 
8 1 « m ?raf& f^o ^ 1 

<t I (W ot, V=IR I 

«l ^ ^SMW / V fFPlfoST 
*\l RlFlflW GHW 3 T TOt TO I 

V- 1 (W OT, GJ ft »1»MI«I GTW»|jFTRr 'flpIJMlMa ^TR 'S|''8^ GHW3T TOW CTW 

hi ^ ^ ^R^lsf ^5 *tlBT ? 

bo 1 ^ipbt <3® •iftdto fihiwetoi 2.5 ^ ^ 5 %, sRif^o ^ i RNweta sihonuM fim ’fKNsj 12 v 

vfl?c?rw w? 

bb I ifRsffr ^ CTICT3T voI^ibH^ 1 1% 1.5 V I 0.5 C «Tt*rRW ^T* 8 ^ 'SfHtfs (MC*H 

*tf^?I «|6NW TO I 

b^l <*W. *|f?Rff OR ^T? 

bvsl 'o|$ifeM*i%drc*flTO*|fojTOOT#CTOr? 






sm ew ^ »rte wm 

isj^, w ^(pcs: i ^ 'oiftiicutfl wa ( ®si«m» 

^IHR qm IfastK, BiTsnPSl *S3TC* I <4$ mm «$$ 

^1c^*1» ^lf%& ^ ^P& ^1%, JH^CST&fl, CSNrafcsT, ^Jt^H 

*9 ^^FSif ft® ^IPSIF^T ^ 1 1 

> i *tlsRi 

*1 «ilM^ ^JNl! *IBR I 

« i ’snft# ^ 's% r ®i»s?s ^t *is?r i 

8 I ^ * ft>MlHtafl =5TKJt 3 WS5 «1RR I 

<F I Jhi^ifisstf fuHtl ^K& *tiM I 

4» I c^ «n*f 9 c^i 'blfen J*hw4lCtffl ^jwjt *lBPf i 

S I #^rf 1 !S%t5ff ^THtoS ^RISS « 4fl WfPiW Wll <NI» *m I 
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Magnetic effect of current 

«OMP&b 'of^CVori SN>W 4 GH I 


twa 

8 RW WR 1 **m RW TOPT ^i 6 lf& <*FfRC 4 5 ra R4 

WI ^"IPT Wt Re 4 ?R 3 l TO I 4 ff < 7 *fc^ CTOT TO ^%« 2 ITO H*q 4 *l*lt 4 Bl 

8 |©M 5}1^ <tfBJ I 'af^fc^SSTO^f < 44 $ cfr**NTOT TO5 I 

*tfhH s TO TOK«t <rofl> TO*# TO «a^ TOTO t&fiS ^ 1 ^ fcTO toi 4 t»tafi; 

TOSj^ tost giw TOffo fitoe-i R^<?rtTO ^r?i ftjft?r to i <£ito to «ifirtiH“ Ret 

MM awTOTOlw TOpfRca TOwa to** cBroRc® 3 m i 

(TO TO4 (W ’ 5 ®t»jwr fi>3f >*.* <R ^5t I^CBfWSfCsp Rftw <FC4 I 
CT GlTO (TTt^m Wplt RotTO 1^5 4GT TO* f*TOTOiWt 
TO I Sf^ <*BT blTOc* CFtTO 5 StTO CTO TO CFf**** CTO 

•pwi i 

*\Phm 

1 ©ar 

Solenoid 

^R® '®taftc^ > Cflffittl 4ttl*1 t'sQ <PGfl '9||*I4I Cbl*^ 

ctoc* TO^® W 5 (fSar i*.o TO ) 1 c^iwt *r ^TOt ^i*imi 




'®lo Res TOfe^ sp^ ®H*il 4 «l a.c*i TO*K"I $^4 s*i«rtl t 4 c,*ij 
TOf® tSl^WWllfc TOC® *TO$I TO ^TOTO CTOBT TO 

®c^i <os*s 1 ^^ic4 to to TOnoN* i <r Rto TO *itot ctictt 
to ■’it c'tcspp ij*$ topi mra to <*iow(6 
<#4® ag?r | ^5% TOS TO 4C5 Rot otRBT TOft OT«*fB *BI IpTO 

ww^ni sfticro R* R*ilite w^,T 5 *TOrcsi^R , # 5 ^^twi 

<*W»ICS CTOBl TOfi> ^t dcs^lu CT t*^C 4 ^.t*ll '©It 4 ^ '»|I'^'®tj v **q<P I 


1 St 5 





CTW3TJW 


Electromagnet 


^QMt 






Hll^R«»h 


^oo 


aRata® c«na* caR cbNana^ ’taut aia i ®f^ aata batata *afi> caa a%aRt 117a ca> aRa® ^a 1 
<4na* aar aa voit^'aii > «<i 4 1 ^ ^ w( aaa®t Rcji^im mae ai®iwi ata- 

— Stata alfeca 

- atoinM atm a<?Ut alf®ta 

- $naRr U «!*«< 'sre^T 3tRna ■^s CT?[ |$jGl* 'Sflas aWtR iflCT I 

RR3 u<ii^ wi at atoaosa atm at®na aR*na® aiat ^<*1(1® a® at dw^rD a*t 
afaaia 'aiaRa at caata R»t ^staRa a^sn® ana ®t c®wu Ra-ww atajar to affat ana eaai 
£ai$to a«fct t®R, dial "at §*llc®4 ®til RRa is^Him ^at at »ii^i aalwia can t®Rc® 
®if&®ii7a* wi 3 a*at aai csnaa R®a <mt at $>an®d •gjst ija'd ^ caa ^ata asn® <4$ ^Taa* 
ajasia a*a ^a ^afst tBRwi wa $aiaRa ® aa®ia ®rf&®tbl ®f 11a ®rf'S>®ii7aa> amia a'at aa 1 

i^.8 'Alfyw&l "W 'SllMl 

Electromagnetic induction 

R&>ill vuMcrtoH ®f®t®a cbl*a«> to 'aiiR^iwa aa *naa* R&ill e^st toc® aim <£l*aan*M) 
caca* ®fe«. aaia ^ a*at ^tnr to 1 < 4 $ to aiat a^i® aatoH ®naa aw twn® aitm wiaiw> , 
ailuifito writwf toa (4^ aiRan® Rm®m$ ^aa* ^aa*»n< ato al® anaa 1 

ivoi ' 3 ttc b t vit^caa vjMicvb $ia alWlw valva aaa £ta*ta ^cai 1 t®R caata ca, lita# afiR'£*i^)®i 
c6l«wwi ®f&u>M<wfo ^ a*ac® ana at ^aft ^na 1 ^ a^t to <4to , snRa> ®toiai3 'Ran® 
ana 1 aRa^a ctoan^caa atat caacat a^%® ®f®®iaa s *t% at ®fe® aata *4$ aUaiw 
®iR®ctoa* ^naa atai ®tf$®ctoas 'anaa 'sttfWicaa war aaiatt® Tj$fi> af^t a»tatoa 1 
att^i*ijpit pstaats aan® aia 1 

a§fat-i : ^ can^a cstcsa ana ^®ft® ®ia cato ■^it 
t®§ ^a 1 <q$ ^e%® ®fe<^ aanaa ^af^ caiatta afar <4ia ^ an*®a r^g 
^ana <flasft ajia®naitoa aai 1 anata casaia aaa ®naa an*®a 
«ia1Sai^ 'ataaa tpi wac® ^ca i^aa ^a^ a® ^ataai af^a ca^d 1 g® 
csnsa i%®a ¥^s 1 -ft ato? to ®ffca aata; ^*n^ 1 _ vv „ 

* ^ 1^5 : is*8 

atia®naifatoa a^Bia fat^a aka:i <$m ^*aa>f& caa ana ate 1 ^ 
ak^? ^*aas snaa aamaia aaa ajia®nattoaa asfBia %^a ca to* aja% caa ^anaia 
aaa Rwa ®ia Rail® ton ^Taato? to cata <qaia aR atia®naitom ^s^tos 
^7ad*a top g® casat aa ®toe aiia®iwiRUi« i #ta* to?a caat ana 1 ^*illka> ^*aa» cat^ ^ta 
ato to Rwa Rail® to 5 caat ana 1 

a 3 M-^ : is$ aH*«Ha war ®iaia ®naa a^t 1 ^® ata 1 ^asf& ^®fn® ®ffe®m 
a^a^saa^ca ^a^ajfutR, ^a^ aRa^a^la eita ® 4 afl> dMt 51R a^ aan® aca (f^a ba.ff a*) 1 4 
^®%as ^ar aat aa 1 ^ ®fea aata. ■Rana ^aa as®^® ®fe^ aata aa 1 <4 
^®%® aaa®nattoa aana Rc^a caat aia 1 ^sna? pfta as®^t aat ^a 1 <§af : a) 1 

i ataia aata a^ata aaa® »ui*i®l wlRUlca R^a caat ana 1 ®ca <aaia Read RaD® to* aa 1 










Induced current 




Effect of magnet on a current 
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i l C®Mlwt>4 : ^ 'Sff^p slFfwf® m « 4l%ll*il «llt*11tHl 

kffil I ! 


<*wf5 I '**fTW <34115 4ft>t 

<W *tic5s $*Bt <*ref& ^tcga 'sift'o^to (f&rar «ns* i ~?m 

c*ikis Hi'oftc^* 'siit^bw ^c"i i ^rn^fpfirflJCT 5 ^ c*ip 
*nw $*itc?r Jtn&fto* ^r ^r i ^tijv&^w ^6% ^ at^s 
TJt*f Hk m^flW ^T^P ^tCTI 1SH UK TJ$fl> <5^ 

^*wpw«nori ^ gtn "wtm mrp <src 

^5fat ^ pC® «ttBF ®*R tiH % y$f&C<? *l4 W I 3t*t 



lot!) : 


^SttlPf : ’aUC^MlUc^ plCTl P WR 'Slltffom ^5# Cbl*W^WW C^ ?*C3 ^ 

voil^vocbl wsi4 R«sii^iiS 1 •^jb^lc'o ®fes&m ^if^> p i ^s% <*im!5r toj 

'o('S»'9=W«s oif&^'Q *lMfo P I <£|*l*? ^S%S?T tj$ 31^5 mTO ■s^c'o 

*1^5 tcflfe p i «nfM? vfyieMicw -m sttim c^hmc^w wr$t « cv& 

iiNHW 1& cams *I%F3* m $«?$ P I 

Transformer 


CT *IC"dM fa»<!C4 fo»M ^t '’tfUl^S f^fij i^*<C4> fo»C< ^t m 

j»w^4ij5 i ®tI$®ci>K4‘ 'snwtsr ^ts 1%f% ?rer 4$ ^ mt pi «dt 
<g®%» *i^o^ <fgi w «nf^? ®few? ^t ®t&«, mt p i $m% 

^m«f® sRJtcra ^r i 


>. ■oilwiiD C^t (Step up transformer) : CT Jh^^lfi m Rroo^w 

!Rip m w ^tisn^ ^t cfr\ 3jf»RF^m 

men!) C^>*f ih<p4l« (Step down transformer) : CT ih<p4l« f^ot<wi 
W 2RIC5 ^r®f^5 w ^5tBP ^r 6»®M fcl&H ^*1 1 

B h* 4 i«a *l^ « ^a*ttPr s ^\s\ mo* «ii^i4in ?m c^ta Bfeift ^r i m *imtg 1Wft« ^ 
^c® ism c^if&Bf £s# mt ^ [ffcs «mi«i^M T&m ^tp ^e%5 

am ?!t W WT ?3J, <4BP -^(T ^6# ^?r I ^ CT ^ip ^»%v» 

^ ^stc^ c*fK "mi i , «f ^ c^*m crof c*fM i ®i^ 

C#r Wi «cq«ilU ^lt c^'bl'6*i ih<r4lw ^U cru dfl*t 'olwfl 
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<g®%» *i^o^ <fgi w «nf^? ®few? ^t ®t&«, mt p i $m% 

^m«f® sRJtcra ^r i 


>. ■oilwiiD C^t (Step up transformer) : CT Jh^^lfi m Rroo^w 

!Rip m w ^tisn^ ^t cfr\ 3jf»RF^m 

men!) C^>*f ih<p4l« (Step down transformer) : CT ih<p4l« f^ot<wi 
W 2RIC5 ^r®f^5 w ^5tBP ^r 6»®M fcl&H ^*1 1 

B h* 4 i«a *l^ « ^a*ttPr s ^\s\ mo* «ii^i4in ?m c^ta Bfeift ^r i m *imtg 1Wft« ^ 
^c® ism c^if&Bf £s# mt ^ [ffcs «mi«i^M T&m ^tp ^e%5 

am ?!t W WT ?3J, <4BP -^(T ^6# ^?r I ^ CT ^ip ^»%v» 

^ ^stc^ c*fK "mi i , «f ^ c^*m crof c*fM i ®i^ 

C#r Wi «cq«ilU ^lt c^'bl'6*i ih<r4lw ^U cru dfl*t 'olwfl 




Ifc* : b*.b* t&3( : b*.b* 


^TPT ^ c-vlc^l Jpivtflw n 

ms *tlwiT c*l»n 




c^tFrt wf ^T ^ ^1?iPr cnM ^s*lra sit® 
«Mtfs* ^t ^b-|»R5 ■“!% ^ i dlH 

®l$tt>l*i^ »|% E s ^nj^lj « c*fH ^5% 


*tiwe 


n s < n p 


^PH n s > rip *5*1^ 


i jht w 
dSPlft'W, cB'W^r, 1% 


C^fSR 


20V^T 





*iii4R6bh 


'^o'b 


EHvtflCsM ^IJ fS% *f|<F 7\<m 50, C'tolc^'Sr 210V I 
*IRs *K»Dt 100 ^ Otolcfc* ? 

^rrsrat wtf^r : 


n 


n. 


n. 


E=^-xE 


n 


_ 100 


50 


^ : 420V 


x210K = 420V 


4*TR?T, 

^*!T n p =50 

^«IT teleUer, E p - 210V 
C^TK ^5% 7K?nr, « s =100 

c^fK ^s% wieU«f, £ 5 = ? 


tort : I Bl*l«p<flC*M ^«IT ^5% *IR5 TOUT 18 ^ C^fK TOOT 90, 

^0 2R1^ 7A^?I(^H ^S% TO ? 




I s _ n P 


n 


n 


^t, I,=^xl 


s * p 

/Zc 


iq 7 

.-. I s =-xlA=-A = \AA 
s 90 5 

to : 1.4A 


^*|J <£$% ^ n p = 18 

^<imsip=7A 


C^TK ^5% n s = 90 

PlM ^6% /, =? 




V. 8fc( 

»if$4 to<w rttcrt (V ) ft* 

il CTICTT ®10W to ^sf^s Viz dffiks »lFHH|\b fraft TOT 5HPf ®t 'HWUM 


f^s) xi^l^vs 'Q TJ^T 
(rt) «l^l'^s « Tj^®T 


(«l) Vl^l^o 

(^) to vi^v© ^ 



''MR'SsH 




C*P) JjHM«l (*i) 

(«D '#gw R) 5m^m 

«i <^ stoqt qstf*rt?im ^.*13 q?r- 

(i) wtM ^ 1 ^ 5 % 1%^ t<f>iwi w*rra <inf\ 

(ii) c^twt c^twr^i^sft ^g?m^T 

(iii) C^tWTtwl^ btoftw C^n^W^g^T 

(^) i W) ii 

(?t) i * ii (^T) ii >Q iii 

C*Wsti ^©1^S% fe* liRsfi) l^S RRRRGTIT qsjft ^ | <£fCS ^R^S%© (JSt^Bf ^ I 

®rlf^ Otolt^ <K^fi> Rq«W ^ W I 8 'Q <t 2t^ wqiq RTQ I 

81 Valf^tbl *q<*» RtOTiJ c*m t'olfrSsr C^HfUsI $*l?r W ? 

(i) ^I^S% RW CbH^WWW 3tW 

(ii) tbH^WWI RRttR'GTIt vota^to xm 

(iii) ®IW3I ^rRIPraiT ^51^% gjfc 

fei«44^? 

0*) i (*) ii 

(?t) i 'Q ii (q) i « iii 

<t i voM^b^o qtwsr rs?ut qi^icq 'srtfq^ 


(q*) w rkr 

(«0 RtR i pr acq 


(*i) <R05 RfiR 

(q) ^f$qaqitsq rir rrir acq 







51 tofc OTfa to* &S* "Hte | 


A 



fa) A ft>Q?^> ^TPf "ft? 

fa) *"S[fi> C* ^ 1 % *t to * 3 N 3 t *** I 

fa) wsnarttof^ai 

fa) to^* «llwlw to «tlFtftotfa faWt ** I 

— k » • > * -> h. 

*f. 7 i1 1 lM*i 2t?J 

5 I ^< 52 fitC^ tffafa tot fl ? 

«l C^rHICslUa ^Ifa *t* ? CBMIwUd tol #t faw ^at ** ? 

81 C^TtesrBfT « ^<5, C*ltaj TOJJ <#*J #t ? 

<? I <$H«IM 'Q C'^> v t©l®*i 3 jH<p^Is fal?TT **1W <wl ** ? 

^ I £<J>IWl Jjfattfta 240V 4ft toffi *ltfa ^ I (flS'sfaJ’Q £#*1^6% *ffa TOlJt 'Jfafaw 1000 
« 50 1 ^ *to*6%J falser W? 








MODERN PHYSICS AND ELECTRONICS 



l vie® ^ ^ Tpn <4 ft vnr cvwH?m 

^ I *lf%’P»l 3 Vta »lf% '*lHl 4 R«IWsl ^t ’UNlfa vn 

ij^fi> acmvt w *ia? i 4 wtaifiR* *iMlfr*$i*w volta «w^w»®FViiff<flN)w^^rtvir« 
«MI«WU WHHiHAI WH « <J«KIW W 1 4®1CT Vsft® <MR*H t^M *11® W I 4$ 

vntw ®i 3 BTt c« | «r^u'oi, « nPj, < 3 ?r <$Nfo*h, ^^ v iQ<iD « vifa® 

^PRdjfNl f^sl^l, HftWWtH, ^faW, Cafe'S, , C’FRWISWf^R, $tMC*lt « ftw '*HC*1lbHl 

W^l] 


^ vnts ClCT ^iFBrt- 

i. c^erlJ^il®! w® «iuk 

V*WT, Rtl ® ’IWMfttf fol"] 4 >) <JKJt ®tt?R 

's. ^*1*^41 tiw <a»iil^4i“i ^Nt ^sc® *hjr i 

8 . <*Hm « wuj *i 4 w 4 «« *m i 

«. M*#<D « ’ijwit < it 3 R i 

'b. « ^FlRRl ’5JNJt «lfiR I 

< 1 . MlfB® OTHtCTH 3 ^ tfccfcPI* 4 N 4 *ttM 4 JNil «» *IBW I 

V. ,J lWMJ C<lWC*ll*t Sl&St ’OWJt W® <H?R I 

i. VlJ « Pirniwm 53^1® fasi^T ■$NW 'SfRTPRl <|4WMI14 SJ®lft® ’TO ®t W® 

*11^1 

io. ®<tt « CTWICTW sl^f « ^l^sg «mlM ftCSf w® q*UlM >IO>®H 


^1 






%I<R'S8H 


Radioactivity 

TOl# CTOft C33TO3 (Henry Becquerel) ilrk'b 3tC3 C3*TO TO 03, $iBC3Ml3 3F§3 MMlW 
CTO* TO8^TO<I 13033 OSTO’TMf 5 ^ RRTO Mfe ^3 I C<<KiW TOT TO 3TO3, 03 CTt®T 

oro* 4$ RMt to \ot 43# TOj<f ^ C3ft3 ^TOoM to i isffi 43# M#t3 #3t i 3$3# 

^08^0 <3 ^5[%l3 ^3t 43l*l"35'5|C< MMs | 3t33 ^ 033031 3t%3* 2JTO1 0333 5N, TOt, 

'Q oSTTO 5 03^3 4$ 3ft|3 MM 3*3 35?TO <tf TOffs 3103 ^ I ^<]Val^|W TOI3 ^ 

(Madame Marie Curie, 1867-1934) <3 ^ot3 :3 3lft Mrl03 ^3 (Pierre Curie, 1859-1906) 43^ 3TO 
#31 to 3*033 i ^oM 0330 ® to C3, wfetiw , rtiwiMw, cmHaur, «ui4#Mw, ar^ «ift o^toro 

M%3l3 cTOpe ^ 33033 Rfwt Mo to | 4$ Rftjfl 433 o^Rmi 3ftl (Radioactive rays) 
3103 <#fa© I 03*1031 CTt®T d 103* CTOrMj 3*31 31 3ft| MfaTO viU-ilW CTOrMTOt (Radioactivity) 
3031 C'oBtRwi CM 'SflWf , Mf « TOT3t03ltTO 330TO 3%“fl*lt 3fil MM 3*03 1 WT 43t CTOS TOJMt 

3*aro <M?r ^ihofo'e 3s i 0333 o^Mm *n^ o^Mti tosoto wi 310*1 3to*t *tMM© 303 #ro 
*tf3TOTOI C^RsITOl *lMtO*l3 TOT 03 w wa 353fTO^t3 3t3 (Wj|t| I 

>«.* ^|5wt ^it, ^*tt « m ftMj 

Properties of alpha, beta and gamma rays 
T8f|SflFt 3*31 : 3*31 3031 43# Rj*Ull»l MfjNll3 I 

topft 3*313 0533 wro 3*3, 6 cm 3ITO3 cro 3*03 c*to •nor 3t i 4$ 3*31 ofTto* « ^ofro, war tot 

stroM to i (fit 3*31 fig TO3TO 3 *<to 3103 43t tom* « Mi3TO3* i 43 to 

^c^ioto 333133 to fl?r 431 toh 3.2 x io l9 C i wfcwiM Ms, jrfas 

ww toictj <*ej wt to i 4$ 3 sc tr ftro *i%r afoact toi 

v, 0 vst^f | 

Mr 35*tT: 4t 35^ ^*11^145 'SfttfH^ 43^ C5t^ « ^<s, C^3f TOT ^335 C3pt TO I 43 Q% 

gf^3 “l'o<Ml <?o ^5M ^0C3 ‘|Vo<Ml hlr ^5M ^o «ITO I 43 TO $C,*l4j$t"M 33H MK 

9.1 1 x io' 31 kg i ^pc5istiMp Mi « <pt^s ®*ro M 43 %*tM% M?r 353T 313 1 4$ 3^ aMsr 

33^ HOT I 43 0533 Wot ^sppt <H13 CR3 C#tl 43 «# 3 mm % 31^5 TOT 

3lft03 OTTOT 313 I Mt 3^ TO?T 3t?T^ ^Tl33t33 ^R? 3*3ffo TO3 I 

TOT 3Rtl: 4$ 3f*S 'SftTO MOTO I 43# vo|^Cbl*3<f> TO^t | TOT TO^f t3<jRP# I 43 C3TOTT TO 
(M I 4^ 3ftl « 0^*335 W3[ TOT R§?o TO 3T I 43^ TO?fl3 TOH Mt3 3 X 10 8 m s' 1 14^ 
3f“S3 0533 Wot W33S 03^ I 4^ 033 3TO3S C3#Ml3 ^#TO TO CTO 3TO 030® TO3 I 
TOI3I33 Wot TO't^TOTQ 4$ 3f3j S|MbT ^R? 3^30® TO3 I <K,UWlM M, 3#t& C^3t3 « TOTO 
^313 33^13 #03 43 353f 313 I 



ivs.vs cvierfo^u cij lt«w 

Half life of a radioactive element 

c®Brfto rifarar w wif^ ^ ®t w® *nft *rt 1 

c^h wfh® ^ ®t f^TiK *ttf 3 i ^ to^ ^rt ^ ^ *1?^ 

Rmhi wmi ct w <?m caerPsM *ttosr wit wf -si^stm ^srho ^ £ 

*ltoa ^ I ^il^'t^f *l?Jt TO C^Tt cto Vooooo f& C®Srfto «l?r*lT3[ I <SR1 
®f#5, 800000 ft TOt^ TO ^ C^RRf ^ Cto 3*||*feftVO ^0 CT TO <5|% 

^®r 1 < i^®t ^ <ac® to*j ^oooool^ *bpiH[i Mnsr «isr 4$ TOt^i ton 

% 1 W iooooote, 4 TO b* 10 ® TOW I 

4TO TOtTOS tor ^fBf (^SR TOI<p TO cm, TO ®t (^ ^TC® TO ^t I 

ivs.8 C'0BfPs»i|'0|?l <rmls 

Uses of radioactivity 

cs^ms ^ fttort R'Ssiw , « to ^i?jtoc® 1 tStort 9 mm tom 

to tjshbiwj toto orw toro *m <n^r s&toi etw cw 

toto to 5 ®, qftduiQbu wrrt tom f&frot tolw ^micUm c®Brfto (tracer) 

^ mt torr 5 tow <rm^= to |Rwm tom to $3® ^ic«sr %f ?®f 3 « tos 
a«rtti tom *rrom mm TOm'tm c®'srtoi aimm wr®i5 to mm?® ~sm\ to 

TO«®e C®wfto®l mJM^TO mm?® ^ I mroilf® #<tf^ mmt®, mWertW <f>Mt'BKl 
toro, 'sii^w«i c%nm te*i to® tom, mi®m ^ H§ <in»ft« c^wf^wt ^1^® ?m 1 
*rt^ < i^rf e t fife's ^ 1 csm ^icstq c®^ta jp^ 

^^sf^TMlWT^I 

®r?rs ^fl>t « «m^'s ^5^ ^^® cw 1 «asf ^a*t ^it c^erte couQtiic^ *iw 

f^s 7 T| 51 ¥lt® filPlar ^W»t « ; TO 2 IC 5 H OT 8 ?IT ^ifW tflBlT 
w ^jsriCTT wf ^r ^r cv®®rPaMjv®i -rom w i 

ivs.ff C$wf^5t >|»1t<>ltbV4-iV6| 

Awarness of radioactivity 

c^Brf^sT «ii»iitmi «rc?w »iw ^ car h\am 9 m® ^® *nai i -snaim 
f^f^ e t iii-wic* ^THt ?wsr wnm ^ 99 ^^ ^® *itot i f^r 
m 9 ? 9 ® c^sfta wH n\^wi c^M ater< w®r jp\ m i ^5 »ihPi 4 

f^sjs® ^0 *11011 cfrsR f^s r<hi«>i^g ^ ^c® ^ 1 *^^®<m sm^t *t^*M?re 

*113*1^ ^jr 1 ^®?m. ^im W^ e t to ^ ^®tws w# to® ^ 1 ^nsrito^ 

c®erfto to^«t cro iBRj sictii«r^ti 9 m ^ i 





Development of electsrmiics 
'^JH fif I <3#$, t&Rfib-H, <P¥H, ^JSH, ^#*1$^, ^FlPiSl, ^ 

f&sm wiri wa^h te** *%m mm * f*tPR? m *f§*gsiTO? 

f*fapapf 1 ?E*[t I %W&ft5?T'S fill ^PRf TKS^jO f!JPl ^fC^T I 

■^JSBT 1 ^ iVV« -ii&W 1$8i ^ifawsKy^ wftCVl VR 1^11 ^t*T *^i*T 

•tF^fS ^ ftg® wfir^ifar ^rfn afl 1 ^ ^in «e 

^ ^nw dfc ^ ^35 $S3RI 

W? <3fSW W? ^5^ f^PS C*8®t ’5SH H&W W C3$> ^f^SRfc 3OT lfa"$ 

dfep^’ t%pf wr I rflf&^pi #5in% ^jHjf W, 

«?*S3 f^JPjp f»TRS^ etfSa 1^!P5 Wf® , ^gwssK ^ I oft? HHfad* ®S?f & 'ftpp 

^TVRl^ W *&& OflMl <$!W •Ttl ■4f'fc J vT fNt ^IW *$#51 

c^k wjt^sPi f&$® 'tii^n®^ i ^ mfimm 

^ TK ^n ^hs *flf& fifr *IIW «SW^ alWff {$sf^0 

drfft$; ^irwiilnw?s <a fi ? W^I i'Wra^n^Bt £Sffe^B ^»» f*>tW*I38f ^ &flf®l®M f^TI^I 

fife <ST ^§51® *j8®T gw I *3^ %?F^!$iSS f%' s l®OT<®5'^r I 

iw ^ w *Sf nr <e®flr Ito® ®flf§**¥Hr *$*n i i^nffc 

ms*®®!® a?s®f ^ ^ksa® i «*?ar ^5i?^r '^fn^ps ■« ^sgigff 
’ll® PT<s!f %e i l&s ^ircfffsf <$$$ ^!5esscs i 5S^a^5 f^p^r "w i <s3^t 3ii^^ ^nPspras 

#HW *||BN p^^*tW^lti 

ir 


« ^naiB «h»js iw ^ ifer^pT 'rsfr wm ^ 

ott i «®f i^r ■®?5J rtPl» *ailir ^ -cm sra^ ®Hfc wq 

4 s»i %r.5iw\ 1 ^ *«a 1^ I^TICi <^RT i w*lca ^Bit p-n 





w i <aa *tfrhFt ftfihm *m ^s&t n- p-n UnMa «iiR«*w asar® 

wi vt 1 'smi^rata at ftarca aw a^rc® *m i 

«iw<«j[wt ®*iww «wft w?* ulitonieS wim ^5?5 wnt c*Nt cran wiwt c^twt 

c^cu a^as aa at i ^ '3(iR'*^> aa j ihPn v ® a^^t at ’qftpi i '«»ii5 > Pi ~m PiPww a^st ’a^tHatfl 
ajaaia w >sm $aft l^fw arc® anatra at$caa acaa aan wtta «pf *pp 

^5^ arcan area «nfo«*iww ‘•sr «ta$ ftataa tfesjfoa ftsa ato® 

atrei 

b'S.‘\ ifHW « PRrfch 

Analogue and digital electronics 

*Rtaa attw : ow afrmr aia faralsfcjjf&Tca *iMfe ^ xstwa aar ^ <$am i aa , attat, ^mtan 
'ewcBr^Rc^iwi FtfM> aftacaa ara camar aia ac® arcs i «4ata*t Sara PteMf^«iw cat^s ■53 1 
cctota, caffe* , fltffc ^r»srm « caaa ftffc amw ^atan cs^?t atMiscfflRwaiGPi 

^sai\ < 3 ata*t ^raw ajat fiaafoisl'&iM ailatfa%r cstefor at ^tspfci osic-S* at 
soraftoatM nftaflfo as <sat. cata $«\ 8 xi sttaa wo cawTwt sia staa aare *11511 <*Ria*f 
atasa 1 afifre « l^tfre ealtfte? acat 4 aia*t artawa SulaaM 1 

a/w\ nnnnnn 

#ar i«.i: Har i«.* : f&ffcrfiia 

R>$tGis a*cw : J1W0IM smtltor atarr 1 Ifcffer&ia awitflt <atst* IWifr’ ar a*Dt s«nffc 
c*gf 1 atE 3 *o sare <?$ ctmictm atc^» carcns at sia siaa s^arcai *m 
sna aMfe ac® *ma >^iwa srcsjaw ^wtw ^ita m ww <^5 0 « 

i ^pit to Mwtwi ^fj, ^m, «wa, ^?z^o t^#f caiaiiGn ^ cafl^ 1 



f&aj : i«.o <*wH*t wwi* ^tt^sa 

asf^Ufa gic^ichi ^ire (cb^d af|s?nwt grh ^gt «nca* l^f^TJW c^jt 1 cstipbii 
^ ^|rIc<u i!HW <s»Uic 4 ^ tefaUw c^lBiw «srw cs 15 i?r w ^na 1 <^Ri>pi ^us 

’srf^a ^Br 'siRa's ^jca cw f ^ I^FWJw viI\S>co 1^5 ^fa’ia ^i^or <#^^0 ^ ’nu wa 1 



si^^mr assist 

*p*pff ■jth , dfiteft w^rc'S ®s? j a$npe%r Tflvrt’nr 's ^n*r ^ i 

Tf3V% CSK^® n ^sr I ^TT C^Pf WT i<FW*t ^PFWS W *Wt %SJ 

w« <Hcti isi^t "^#ss bNpb *H^*r ^s«- «» i lows tow &$% w torkw; 

JJ* <sj|5 ^ tjseto 5JT (1RI ^ Sf[P$ *JIH 1 | f$"$ fji^few l^pkiin iTOB 

fpjflfe ^SJ | WT *fREW sjr*3$ BWif I W$*m Wl 0$$H H^S^T WF&8 

^nt m I yfa* f ^sr •fW* -<wfe m* I «q^t j# m#m *rcw «R «ncw 

3^34 m I ^iFFi SIB 3ZFI® fssftrtfft C¥flfl sw 

^JJT^i I *5FT ^3^ *1Ii3t, fispf?£l7?j Wl"OT ^1 1 

5 «,lr 

SMmdwtor and Integrated circuits 

w3 W? C^JHT 5TS | 4OT3 

^r «#*iliNil) I fry's ®;#ifrsitl wp&r yi^C’W wit ^ ^ss ^ srcetfw w 'sttijtiatfl 

*iihhj *i§r$ i ■ft^i^l5)iss , ^apn‘*iJf^ ew ^iw on*{ ^ && ifitoifrw ^iwi to i <&& *w^ 

^ toici ^ q- n p- UHt f^i*r ^ ^ ^u i ^ 

CTtt ^K3I ^4^131^1® 3[C»it n- ^$>fG)4$}£ ,$i?fl* HwS^rt I ff®ifNfr 

*m mm? ^Krr ^frr ^sr^r ^o \#stt4 mim mm i 

mu zmn am mat 5M p- 

^4»fla^lSN MEf^fl? &WJW I ^(RPT *^11^ ^.c»mi^ ^iiiws ^3P 
i&W 'fl £$®l TOf i ^ ($m crIct rpu cyw 

«#?GT ’W3E I 



^ p- ^Hh^i a- IjI^h # rHsr^ \# igu ^ ,.$$ g$Mv 

®Siw isf?# ^s% tteB^tfi ^ ^ o mam 

i ^ ^ R^tc'q '^f i 


BRSRa , ®^K ^KSsSS 1 1w (Ife^) 

' ' . L ■ lr ' ‘ » 1 1 . . *■ . . • " m I . ■ I L ,. 

f^&jj -elw e «®I(^«T Pw4we ^5 1 «^stt 

(S ffesi^f wt '%M m 1 ^Hlil^il 3JJ5t 




^ W® ^ p- ^# s i§^lS’ 

nil’^^iH ^nsfi ^ifplra 3jH('*p ; 5« i <*Bi'RHfl> 

*ww W ’RNBilW (collector) , ^ (bass) « t^S^fllRE 




^Hfr‘553T * MW 150 







(emitter) I n- ISiftf toi £hfes$ttH! TOliTO « ftp'll***? ^ «rswr wi ^ i 

TjjiJt » «rofl» d-^i^ jHfiM/xt ?g^{ to TO I TO p-l1f$?r 

TOW TOtf +f$TTO *8 ftlTO 1 ? #fl ^n-Tf!t*T TOWTOT^ft I 

+%WTO W fiWfftpdiT ’STO® TO t%$ | 

=s?#% </C> =*t^ I ¥*#!3SlS, (TOftflWR 

c*ict ^ ^a tt^hfiws^ to tost erft 

^•iftPw tototpw ^w I '■ii^Pl toiT Witots 'arot , *ipjto tot S+& <3»pi or# ^shotf 

totost w? toto to to top to^to to+ i >m» tow 

•W ^iR^ltfftil *81 If’SSTO ITOSfe^ t^K^tesr TO+ I *SlHFt 1STOT ^TOTO 

*IW TOW UTO sTOftqw l l^o TOTO *R?U ^ JPS3! «^3f TO® c%sp l A TOI ^ 
^l^ftfetfl « *ETO ¥J^tWEs@r ^nggs TO I TOulFT *3+$ *3TO TO TO ^*tt?T TBW +*5^ 

*31® ^r ^ 1 t*r to* wrgs 4 ^ 3 * iff i fatrrs *iTO5 ^w^wi tors 

TO® ^rr stsssra *ff toj? f^te iHTO® ^ttfif to ^t^cn fNs»® *rosr w osfb m «a5ro ^ 
fi&TOlPil TOT $3® | 

#*Pi TO* *ltft®f® iif^ ^«Im *iT ®?3SPT ^?5^1 ^tac*ik, CJ&HI 

is ^TTO ^Pl%1 IfeTOf CTOr*C *ttl , 'itft|Pj TwH ftSN iflWH, ^aWl^Plt + 

'^htw'TOsr i 

is.* tH^HTO'S^ITO 

Ml :ropk3>oe and speaker 

"5^ s®ts *«&+ to i ^ ^®i w csr TO^3f^ 

'1%5 to to 5 ? ^siEs TO ^r ^l^w> 1 wh ^t 1 top^ T sf^ ^ttro? toi i 

gsm ^%¥ia3i iii^si <s?rs *ih i tow >r^ncTO9 i to 

tot I ^T^nwii ^g?sr fM%? ^erof c^Pf TOwi 

^oriwl*| a 5!SAl t Tow TOft CT, i|[|b#KTO TOT 

TOI& ^TiW^? *|f$TOi$9 TO*f f?CT8 -^SSfe TOT I 

TOWW +"11*? ® ^tfflpRF I^FTO TO ^?TOT 3!IW I 
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5^5 ^QI CSt9*t TOT ’BIB I 4 BC*VJM ^IftlWJ CBWlWl ^T Rfal ^FRRRRR TOl "5B I 

RlCT TRW GlPlR RlfafS RIR9 Cafes ^FjRl *flB RlRl ^ 3B RlCR I RlCTTOileBl 
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Background of bio-physics 

toaaito'teH ^c®rr 4aa 4a* torn at toic-w ^w^jwt aiam $aa 1%% aka af^to ^caw i 

tototma WlC^T a«WllW «(«IM Wat C'it'otoiWa ^ « <Ww ^ amt ^ | 
totom ^wt #wk mamma torn i tow $to « 2# ami rnmaa aka, cataimta ama aka, 
atom $a«#r atw aka 4a?a?a^Paaka 4 totott tototm a*fat amt ^a i majftw a^j# 
<m aa atf*tto tor wi mm OT^rt ^mt aai<toiwa wtmtm tor i 4asffr amat tot%t 
caw a*® 4 mma <m towat^a tor « rjstwtM tor wiamt i to^ c#©tom « tototma 
waMlfca toa tor 4$ ^ mw© to ’jwwa amt ato to amt caw i aaw *totom « totom 
% tor tow tow aw w i tolwa waato w tor 4$ ^ toaa awr amwto 
mto 'q w^ra wma* catam i wtta aw amt wt aitoaw % 4a* tow mm <^ws atom 
cakm ^ ctototma totomt awtwt i toj wmat 4*m wtft attorn mma* to caw awma 
mwt ^aar amt am 4 a?. attotma mma* wimtaw c#© toa amt anait amt a^a i a^© atototma 
toa*jmt mtoto i wr ^ wwf© am, artoa^a^ am^rtotma toa mma* cro anait amt 
a^ai toatotoma i 

toatototma mas? mmt totrn toma amt wfltow am<rtotma a^ toaa t%fto© aim 
amt am i ato 4 a?. aaKftoh amrn aka toma mrntfaa aw m^mam « ®to ato tomcaa 
atatca 4a after ama amrn atot# atam amt toatotom i toatotom amt toftom 4a? 
aatftotma awt ca^a m^a i 

>8.* 

Contributions of Jagadish Chandra Bose 

wtatf atm wato^g attorn 4aaater 4assm mn?© aaKrtoi^t, wtop 4awa totoi^t i «ii ama 
isaa^iww %to aaa 41^©^^ toi^l i a^ afaatcaa ^ toa to maa c^fla ^©^© 

toa^caa aitom amas tor i Mb- atwa vao aw^aa wRIawj a^anaatos wm't a^caa i tot 
'saatog a^ ato^ta <wam 4assra attto^ torn i sto ato^ma auto tottor atfsmm 

caamt^aswai a® wtaa^m c^am ^a « ca^ csttona ^a « ascac«r ^ta ^tm#aa 
aa i Mo atw ta.4 ata amrn aa ^ a^at i^fa ^ tom war ata i wm tot toa 
to hvvo-hvv8 am ato i ^ aaca amto totottaa cacw atototw wato^ 1^.4 4a? 
awa tototaa cacas ta.4afa. Ife® wto a^caa i bvv<? atw iwfa zafaw^r w» atotota tom 
watmt ascaa i cafawfa aswcw awaam c®aa ^tmH at to ac^e iwfa caatw awaam aaw 
rnto am i toa <mam aaa at toa catorna aaa atc^sa caam awaam aaw amcw ^cwt i 






*IC«W c tWlM TJ5R<St ^flSjTO Tfl^t C^tWT 

fas* *iwpwf ^br <m. wi sr i ib-^f ^R?»r HJfcqw 

sm ^tcaw tost **nw te ^siw «fas wi&s casrt w 

WWW? iWi qfeuwurB *rcwn?i cro $qwwt*ij 

wr *am\ sm ^sawiMjcjp 

(smr <t ftftffirBis) *rttef *nter «ihc® w i 

mu Gtf&Q m-WW ^ ^5|CBT 

<mw ^ori <o$ *nfc*fir csiw* witte ^*rt 

CT*T '8RM 4$ «twq*fl« «IIWl W*t ^StS TOfl*f <TOT I 


iw ^Hb'g ^ tfa aiM^wi 

4H $3NWf*tt 'artf^sm ^sqh I TO*1J Stef* 

*6^?naw ‘(tfwissiv’ 'siifo^M , 'snarm ^ 




tgptwNj ^?rt, $fcr %4tw W^a stf% 5 ^ wu, 43 <#^0 aiffa 
ftwi ' a flE 5 t Wtt ^ST TO®t ftffcjj $>*fl*RHl iSteft Tfl'St OTeTlBT J(RRlf^4 1^*5 1&f*T ctwk® 

W 43 I 

^TtCT $%T *11%^ to <1 W=1M *HJ '4»W»NS1?| teR *rflw’ Sl%&T | etf^ib'Si 

^t9ff , ohls sIB 1 ® sp*ih^i 'sn^®’ «il»j^ -^wl^'o ^wiw. I ^ls iEtjHWHJ «)^»n> SJ*^J v*il 
‘Response in the Living and Non-Living’ l ifeva*! RtFRJ et TOff*q3 ^Hb’g ^ •s^psH 
’FOR I 


Human body and machine 

ftera fifes JJCfllBfW ^IWt ^Rt *JTOW TOST 


TOTTOR 'fllWCI ^"4 TO, ^ wi M4W TO* ^15?^ TO I *K"dM >1 0*1 
^3 ’6JJ "ocwl Rc« ’IIS'®; ^tf3 4*fl* «i'elw ^T R^®i m3 
wais awj^nj '3p& cwftelH ^*iw w, wuP^lw 
^IOT Ptillf^ft I aiH^CHW SITO# '=T®f ^ 

«tf^s k®!, >i^ic*ii ^ 'src^rr 




viH^i^rC^l 4S& «Wt»|WBr ^‘tr ^os^af, ^oitfpf I iB*n^rt tew ^Sft "TO, 

^Pps *m?\ 4*fc *ir, Tfrtfem am W'wi fan ft*rcrpi m juisiwu 


*3 4*447 45Ps W5J I 4*l5ftC4, ^4 44ft ft05 tt4=7 ^P3f 4 4*105 "#05 HftdilCeM^ 5SrT 

4r$ 4445*1 40 404 1 45451 vpreiT csft <^ft w 41015 40 4"ff 4 * 150 $. 454 40* i 

57450 $ 44 ft ^t i TOt 4tw 4515 *47 *i%sr toi®r i ftrt%^ t %0 4i5j5t c4ftH, 

^04, ft.44.ftf $®7lft ^t4ft 40 5145^4 lt tfte 51^44 lf t%Fa ^11-^oQvo 4ft i $4 

O55jft«i0 J 4M7 aw « tph afts5l5 5 JT 570 5lTOft4 *I%pp « 4ft44 *fous ^rTOftss 

40 I ^5<JR 4550$ 41TO 44ft WW TO' I ft^ 404 f*T4 fTO ^flW TOl^ft 

®rft<4s5I 5045 (TOTS ft*|545 I 4550$ 45R ft^ 4lW 4TO 40, 4 C4t0t 5045 TO 45t W 

55 i cw- 05 44 ft 4nar C4ft cro fcuflfo 45 40 i 45105 <##05 410 410 4$ 44 ft 

C4t5§ 5JH500 <#45 $5, 4t 44 C4lft C4l4 TOt *#4 I C4t0T 504$ 450ft 5lft 4T I 

4 TO 4 TO 4 fk 55 44ft 4 nar 491 fro $0 mst 5704005 4 $ 4 t$ 4^ to 515 1 cw- ^Fiasa 
ft*5t CTO CTO *lft05 447t47 W 47Pt*j0t5 4$4l754 4 s *! TO 515 44^ *14 5?® ^044 1%|« CTO 

m\ 

is.s caw ft%r ^3^5 wMlfo 

Instruments used for diagnosis of diseases 

44 45J5 ftft 5< v > T4 5 t e t 01% 4tf$J4 ftf^ 44*t 00 0ffi ft# 45P54 44 PI 4^lft &54 « <07 
trori pi tou 014 ft#55 *fij 4t^ft4 4if4*4i5 $5ft i 4 pt 4t$0 cro ft% we\ si4je*n 

4$4 4434R C44t CW 4T I 4^51 01% C4t0f ftftft 44| ^ 4Sfl5 0tTOHs TOTO, Wt4t W 

%4ti Rfl«iwa 4W 41 ( 5 * 141404 4tc®f »nft0 014 ft#55 *fij 404 4505 4"4*iift> «nft^ $ 00 i 
4 5*Wtlft*l0l5 4l$l07 *lft4«lc< 0 N ft^K 44 4^4 TOTO I ^1^4 TO4f% S$5\ ftfts<?TO^ TO 

>i^4«lC< C4*t ft^f 5 ! 44 ^71, Plft^ TOPU $ TOlW% “#4tft 4TO TO I 4t^ft4ft% 

4^ (Bfclfao ^Q4S 4PI C4C^ 4B*f ftftft«TO WHT '*m TOTO I 44 TOTI 4BP1 "4^ 

®WI4 WJFP ^TO4l0 ft^ 4TO I 4T^ft4 TOlCBf 4pr CTO, ^ SWH 4l4=t 

C4 5 ! ft% « ftft»pn?r ft^a TOT4^s "5C^ I 

4 'S^PTO C4^ ^%BT W 44^*^ PI m TO*tt% 4^ 44 ^1 4^ TO 4ft ftPI 4TOMT 44 
TOtl 

4*10 

X-ray 

4*10 TOt 44 4TO?I 4|^Cbl^4 I 4*10^ 4?T4 'frtfj 44^*t 410^ 4^@TOC^0 CTO 

TO4 451 1 4t #*0 10' 10 m 4^ 4l44lft I iVh<? 40 ®^ICftWW «HJt«H 4*10 ®Hft*4lfl 

4C4I I 43P#0 404 4^1 440 I 43p0%T 4«4 44 % 4 ^4 444 #5 %TO 4^ 

45145*1 44 41 440 I WbTOWt 4s 0ft TO 4405 C4tC4 45< C^t 445 4514 0f*t TO I 
445*t 4t0T ^Wl 45^ ft% 50 f45^ f4^ 440 ^Wl 41 1 445*t 4l0l5 TO C4lC4 44^ 
4t1< 440 4f C5*T 45Ps 40 4 1 4*l5ftC4 440 0547 TO^sf 40^ 1 ^40 TO 440 
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asi <*m® ^aft a^ am w ‘$yiF‘s ^ ®f$<«ia at ^wa^ife wit <tm \ 
4®a 4^fi>?r ata a*nwi® <£R^.^ 9 iaf& 'sijiwi'b i a*jiwicfe ti^i ai^ ^s^ft <tt^, 4®* faatert? 

<3C*i | PHIcactfl aaj Rc*i EMIR'S ®|$ssMlit. asflWt®®* ®'q , ^5 - 9 cs | <pc®i a 1 .) I Wife riw ^c*i^iB*i »jjs as 

<uat. caa a® 'snt’T i mai® ^ai «i]iwnfesi ■src^rr ta ft®a atfoj srom ~m a® asjtwt® ta®* 

^ Ji«»|Rc'® lift afef | 2 W 9 T*M^ «ul<.*il'!>t<P 'fllMI'S ^® I g«»lR a^ljJ ®sf®l 

CTOW) '5fW® 'St «w ^ ^ *RK&6 tfS'WSpsf *r»R <s& Rf^t| 

fcv^aai 4 <*m® at <sw aftt asa i f&ar i8.i-4 taw® fftBw* H®l | et3l« ^rci^wt owm 

^m\ 



fi>i5 i8.i: m*ltS IU£^ fSifl b8.^: ’iSl^l 


*m3t hhi *i» ata^M -mm i cm R4uw ®mj ISfawi R*iw «w wr i 


i. a^, C5Q& ateat afl? t'SltR atat®J ^ aa®R 

*. ^prsfewsi ®®st®t aa®a caw M® w aiaata wsw otr- 


asatata i 
i®t®taat ^aiasaM® 


' 5 . Wttsi <*W®a *iklcaj ^®3|a slR»<r«i < F'sl (Intestinal obstruction ) *i*il'« ^at ata I 

8 . <q*i®a>iRiwj Pi» afa « mac* aaw asm am i 

<t. ^mrn w<u ®t*t <zm- RkimPwi, asjww $®jift ^ warn i 

fe. ^ptcBpe ttm® amta w aia i <sffi> asjtafit ca*ia®s oresr ca^ic® *wbt i ®faswmft tt 

*jwiom fSf^aat wi ata i 


<tm®a «*% ^f^i^rwn® arc® ®i% a*1% a*src® at ’ll® *\ aitai® mrMla a®^m wt*aa 
as?rc®a®i ^ <*m® (a«ma ?m ®i^lw %n 4C3K aiat a*ac® i 'srf® 

^ *t&r§t vR*iiwa frw <aw. c*w^4 w*m <«w® w ^fS® to i «rt®s|®t ««m® 
ss®i«t^ ^)>ii RR® 'siaiR amta wc® i 






UltraiM>fio graph? 

’HOW ‘SSfS? ^?ST St ’fcs Hi^Tfl ftf&JHHOti $*81 ftOsnfoT I fcs S™lllC*^* 

*1S WT ‘*li|«ff t^lWl SWM St Clft fflW fllftsfr* ^ Wl flffesspra W5« s r< S13JCTJ A 

■q^'l *i3^f)# 3jf*f«3S5! *tS^ OSt^H I 

SS7 G5 SFfFiW^ift SStOS <?ft 1W^ ^"IW 3-10 eptUOlfa? SGtOfcSl SflfiPKn&&i% 
SESiSf ^7=T^ <*rflfr St WftPi!* ^Sf ^Hk«53t StSPtPlS 

Sflt^E I SftftSMRlIli^ T£*^ 'SsWI^COlW JRtffit S^1%0 OlBOOf Sf I OGS 4^ 

%rf?w wsisst ofp# vs ski fe£TESis i siit os i ffwaftt? 4ffc mr?H sot os 
w& ^nftvst sofllo^oir i sos ssc^r cifto (tw*- 

owptcoPj , w> sisfiSw w w? ^jrcwiP ms ^fooefa ^siw 1fFtS%^!iW 'ftot 

<S*!CT I SCT dfc alftwl^fllK* W3S I WS**'*^ 

sofa o^ot cOPht <osfl» *sss swi 

'ttpuf -rjwJh ^ ST Sill Sts l af« skim $Cl3 sftoio, 

si ^^H1*i sHlsffi i 4ft 4<ftfr ^ , t^s*fa <w IMeimMi 

wti i ^fthwoflfw sioms svi^t IMhIh 4oo 

SS33S? 4IIPM (Pelvic Mfcgftj fc"lWlfeo SOW 

^3? 5 ¥St’ s 

ftftq WK oUtST <000- ftlOPOO, H00^®f 
ifft 40*1&fc0fa S*H#S«10 St^?^ STOfa S«t Sff I 
*®si sssn *hj sos ^$p#» ojoofa ssr m 

SOS 4 "S%»1£S OW I 

ais IMi 

I tS flftw TO^S WT OJOW 

0£0l 4St$T iioftt^ew WffiO SCOT 

OWE® ^0 r ^OS cMtfll RPffi sflCT t^Sfl si OIW I 

W^m 

CTScu 

ssifr ’feaft GsitpvgMl Tofii&gr'Bphy S^n os? s<Rp , s^o I ^H^sit^iww 
tflstt 4HWI m llfem &m ^iS^Pf S»f3F C«PiT Sift (Slice) St 
Wfit ^sl OS 91 flftflW tp!Sj^ SW 1 ftffiSJH *nft | 4 WO 409 OS I 409 

C001CT MfllWO'SSFSISJr CSSpff 09, CS01BS ^?s!S ^y olot 
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iSa is,® 





zjfe ® -war w 33^3 ^5p*ffigBf atf&fr*3«ifcTwii 

4^fls ^ rwst Rfcfltr ^CH-f^wi H*n^^? 4^® srt%f^r t^re^R 4 $ ^c*!!^ w 

^ ^t i$i <n ^r*f& ^$f*iK&ia 3 FR)bis jiriot ^st 1 ^gfafir »}p} ^na *i>h 

PiliP^JH 3"3f RMflflffll ^ 4W® %T ®1%J ^iftQB? W 1%S CSR W I ^1? <*W®3iijt3 5 FW 

(M i%r prs; TRpia 4^313 4irar 3hf£ ’f® 1 ¥??i ^ws ^wi« ^1$ M P5K*w Ifea 1 Pp^ 

^1 f^i^pjH ^jf >a?roff i^tiJvuaffe ^isimj sn^s c?rsa$ phc^a ^ *1® 
w m 1 li&dt^&a nsn Rt^fN? ^itef caa**! w 1 ^PHKia *t£a ^ffteR csk^t 

3ft!g*}3 lSpffl3ff¥ *&*i <fw *WSs 3R3 t 1 



ffesj i8.S: PiT&wwh 3"<fi 


Prt6**jhflfl ^Iwj *ita* w 16^, ftat 3T «ra%, ^?r f ^pf flwlft* 

^ta 1 3W, ^*i^r 43 s ^M®5i ^jWa ^rt^ ^ats ^fcsr PiT&**jW 33 1 PiUS^tisa 
fB^SilSS sRlsWT, Rj&nicswi RIW, 4<R fttuMlt W fll^JPF ^ 

'IW'W ‘WHS 351 Pf^EC 8 ^ ' WJ I ^Wftf P?^315?W 4WMJ *Rp»C^r VBV& CW£*t mM 

3^1 *Hs ^il 43^ lt$»ilcas $*ll&if& ^P®1£$ ISjRI Wi i Psf^'wlM# ^f3T ^PW*ic*i ^PP!H 3fi3^ 

1^1 ^ wn m 1 ww *p#^£i ^tiotst Ptffc ^pr ditor w ^ 1 P# 

^ft iflanPNf^f Pil^sri^ ru^thiot^ 1 

Magnetic Rc^snaace Imagiag 

ts^rs?^ Magtietic Resocance Imaging iqsr I 

esS^^c^ar ^de^3® we ^Mxm c^iwi wii^w ^r a siS^Pw <#5 '^srt w 1 

^ Nuckar Magnetic Resonance CbT^s ^tl%31 ^*13 %% Wi 

Ifpwssa)ft3*® W I 333303 WE C^WRf WJ3 ^?*w4 W ^SfRT 313 1 
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TOroratt tor fesm *fj% i ? K pr € a c*ptP>iT ^uPHj 

■^03 ^®T TO *Tt| "(tfeB! OJ WS3 m TO C 5 *^ TOflt 

^*f&1tTO ifltjWJ *$&&<£ ^53 <2$; «RS?13J ^7*® *4pf ^n TO I 8lMJ«fis 

ifflUSfl i^CTI '*(lCTt ^ «fiflfi!» TOlPt at Sl^v^T flifl ^EJJ 1 TOS5ET flCTflflWt JfSflt flpt 

TOj ct^w ’’laroBi « 3 r toe*® ^Sfnr i 



tiro is^t TO^Nroit a"ac 

TOflHMit to^^s *w ^^^Ht^nTOri w v i^f& <sc? 

api^wT^qnri TOSif$flTt 

TO AiRTSf St*® 55 £®J?$ ’SRKTOSis W I 

•IKTO C^Sg^ T!5^fT TO*L i 5 ^ flNfl (t|wr«iiiwj^ wt WfiETO '^BT'^ttWTO I ^ 

TO^S^Bflp (Spinal ocnJjfa^W l«i&| *Hj TOTO?*$t I 

flpp? 

ECG 

TOIT $FRB&FFlfi>«*JSsa (EleefeasrdiapHm) ^*f I tf?!i% TO 5 ! TTOt 1¥f?J 

*fOl% TOT *(!TOaJ WTCrfl ^jRjg ^^ES?f ^TOfTOW ^B 1 

m i aitot a# <a, ■fltat cmn u?& $s*f ar W) >iw i 

?TOW C#ter TOT ften l% 3 f *&«?, TO TOW ’£*&"'# ’ J I^EjSv To I fiC"TO TOTO 1 

^ fl||* flflJTOPT^Ff 3fit I To ■ aH^JiSSJ ^$TOt |$Hc6S TOf TOlUfHTO'ttf *#*lM 

=ros5*flfti ^f^ii^^^«iw'TOlTs^(?rai 

flfcai £#3 ^rosr fl ft* am 

^3TI <4*?# flflff TO fe^*CEW ^J^35 '^TO ^TCSTfiS 

*(&$%%& TOT TO I SSWWfl? TO^ ^flTO ^3f TO# «Ffc 

^w#tiEfc i|^?sa toito ^st to ll^i is.* } i ^w¥ll> tOTfdSte flat 
$sTO> totto l ‘fit 'ztffs ^^tlii^i^^tPr i 







fs3f 

^ *f-5 $W^5|FS #f*& tfy&tM Wit *&& I ^ 

<%$ |WI tsHt*il <8H^ wit w *St qfc *$*a 

mu'** CTlwt cattrfc #p?TfHcw»- ^nst^: « 

^f?Pl |3j4$ ^RS8> ^T : *HCS 1® I aqjksi?* '’fll'Thfi SjS?l 1^73 ^H- ^idnwii 

•^^pritei *fk$m ctwst^s i 

i. g^c&s cwi- Nitwit ^ ^T^r ^ 

'vltl'f Tfl ^i^jFfc t|J ft’jf'ta ^5$ ^(ft^ff 3038^4 

*» 3pg #t% qrtfo yftes g gat ^rest i 

EndMeopy 

^fisspnaiPt ■^ww’fsiR ^KT'ff f^f ifesw ^iw i sowwc^f^ ^>iw ^n?st ^ 

1^¥ll®lR^ ^fijpt ^ ISUB^ Gf&$ WJ"BffW| CTlPIt Tfl vMMl* Tlf^ff fllCV *S&Wtl 

^#t»«;4?Pi ^rw*iWTPi ^niT^^w^Ht wtspi^jc^f w$ i 





>a,^: «qospii^|1^ s**; 

<*JCWiT3*M *3J7’ ! H ^*1 sfiFP, <flCF|JT ^0 f&IH ~fc33 <3Jt%B ^IliiM ftflWf ^tvl Sjpff 

tiw®5 ffWtPT ^ ^SJ’^H affeReTS 4 WiW Wit 
WS. ^1 TO I <*& ^TOTI @J*ltff:^ WS® ^iCTlfaf TO I 1 Wll¥^ ,f $^TO 





1%®a ffica 'siiotm 4^stw ftrca wict i altofPr* «nwi wwa awjca 

ftfa'VIWa CFIW SlWl I WT ^'*‘11*1 ft aft? at ^0? 'St <Tf*T5 atOR I 

^rowwiPia wiajw iSlcaa 'arsj | 'flca cawtwr aawa 'ei^f^acaw, 'V®, siata **ia* 

R^rsifta 1 wia^fa aShn a*a atwa i A»j#« ftf&a *m <flhn ^sna ?rj ^wjwwiR aja^ aa i 

<fl*iwiawT- 

W) ^ja^r, ^wa wfta R'&I'bh (a) ^rar. aaat"af ar wiaaj (*i) swaa wt : (a) 

$aa »JJai caafea ; (®) ^jg^Pla '=i«j"®a'oW; (5) il'iH^fl 'flat'ilwfl dIuHIcHs (?) I 

uftawbiiPi 

Radiotherapy 

cal&sWalfl 11 Mfc Scaftr ‘Radiation Therapy’ Mwa l iflf& <J«»Jd ^ta <aW 

oth- ^n*na, afcacafc sifaia '«i j si©iR<p swffc, ac$a aafta fBffaai wi aai ataiaa® 

tsf^wc^siPi «iRRa ajaaia ’®n*aa can? *wpt ^ca i itrfft IWaia wicaa ^a^r^sipa 

ffe<aa<fl (DNA) -w aatpia awrca wttaa , n?Di 5 jFa ^aia ^*r»i R*ii *pw cwi i ^a®» awt 
wimi caic*la IBIfviia Riaaaftfaiit (w«tR#a) RR*flc*ta aiaaia i 

cafaswaift^aawa: (i) aiftwfta Rffaa ar atftw cafaewaifr (a) cafaswatffi i 

alRw caffrswaifta war iftaa at%i ww iBwi%5r®la <a*rca, wlatf? RR*a*t, $c*iaflH "at caflJa 
%f aja?ia a*at a? i iSltaa ca ^nca I^BinalU ca^ fi^w ®w ara %tf& sicnw ^ai aa i <4a 
*fw ^imia wiwa t^Rowa ws\ *wr aca ata i ^ sifoaia aa ataw ^r wtas 
aa i vmw fcwaj awt a*? ataw ^spa wiaw ^f^d*5 ^ra cat 5 ! ^tra amaia carca aia? 
a*at i caw ^ CTaia ^ 'toj cvw i 



1&ii) bs.ir: caf^swaiPraRS 


cal^'QcaaiPw wca cai^lw illcaa w®a caw GJlfe'scaaiPt wear aa i 4 sj&aia oit^t 
w®fea^a*i aai^ ai^ta %aw siaa aaa ^aat ^ntwiwa aiajw ca#a cacaw®f^pa ^aa aai^ 
siwi ^Rcii weat aa i ac^a <wHiwm wca <a ^Ba»i a*ac^ w®fea ajcsa ^jRtcaa wear 
w®ffea sjJnPiat? alpaca® ^jwiwa wca Ricaiffea ajaaia a*ai aa i <a aftaiw 

glRscaaiR aw i 
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16^ i8.io: 


w w *flFft^esnsr <?h , ^®it- 

(*) 4I&M «ra%® ^C*T; 

(D <TC% *t*l» 

(*t) R^Rfl *)*l*Ds '3^ J 'tft ^pTRT ®MJ; 

(a) Plsls C^IC^I ^>1Jl ^C*I I 

■^iCTt ^twr RIWi-^h t£Rf^esn^ T?m ^nt ^nrai ^ift awa l&Rwpit 

«iifwi C4 c^otw^t sjt^?n?i liRlwssJtsj 


^WlltM <£RT 4J4$,M 
Isotopes and its uses 
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